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(57) A laminated filter includes : a first dielectric lay- 
er 21 01 a having a first shield electrode on one principal 
plane; a second dielectric layer 2101b having resonator 
electrodes on one principal plane; a third dielectric layer 
21 01 c having a coupling electrode provided facing part 
of the above-described resonator electrodes; a fourth 
dielectric layer 21 01 d having a second shield electrode 
on one principal plane; a fifth dielectric layer 21 Old 
whose at least one principal plane is exposed outside; 
and a grounding electrode 2108 provided on the other 
principal plane of the above-described dielectric layer 
and/or the above-described one principal plane of the 
above-described fifth dielectric layer, and the above-de- 
scribed first grounding electrode and the above-de- 
scribed first shield electrode are electrically connected 
through a via hole 2109 provided In the above-described 
first dielectric layer. 




DOWW 



Printed by Jouve. 75001 PARIS (FR) 



1 

Description 

TECHNICAL FIELD 

[0001] The present invention relates to a laminated 
electronic connponent, a laminated duptexer and a com- 
munication device mainly mounted on a iiigh frequency 
radio device such as a cellular phone. 

BACKGROUND ART 

[0002] With miniaturization of communication devic- 
es, laminated electronic components are being used as 
high frequency devices in recent years . With reference 
to the attached drawings, an example of the above-de- 
scribed conventional laminated electronic component 
will be explained below. 

[0003] Figure 3 shows an exploded perspective view 
of a conventional electronic part. As shown in Figure 3, 
the laminated electronic component comprises dielec- 
tric layer 301 to dielectric layer 308 placed one atop an- 
other. A grounding electrode 309 is placed on the die- 
lectric layer 301 and capacitor electrode 310 Is placed 
on the dielectric layer 302. Furthermore, strip lines 31 1 
and 312 are placed on the dielectric layer 303 and con- 
nected at a connection point 313. 
[0004] Acapacitor electrode 314, a grounding elec- 
trode 315, a capacitor electrode 316 and a grounding 
electrode 317 are placed on dielectric layers 304, 305, 
306 and 307, respectively. Furthennore, the capacitor 
electrode 31 0 is connected to a connection point 31 8 of 
the strip line 311 via a via hole 322 and the capacitor 
electrode 314 is connected to the connection point 313 
via a via hole 323. Furthermore, the capacitor electrode 
316 is connected to a connection point 319 of the strip 
line 312 via a via hole 324. 

[0005] The grounding electrodes 315 and 317 are 
connected to the grounding electrode 309 via an exter- 
nal electrode 320 fonrned on one side of the laminated 
electronic component, and the external electrode temni- 
nals of the circuit form an input electrode and output 
electrode by extending one end of the strip lines 31 1 and 
312 to the end face of the laminated electronic compo- 
nent and connecting them to the external electrode 321 
formed on the sides of the laminated electronic compo- 
nent. However, for simplicity of explanations, the posi- 
tions of the via holes in the figure are schematically 
shown with dotted line on the exploded perspective view 
in principle. 

[0006] Then, Figure 23 shows another example of a 
perspective view of a conventional laminated electronic 
component. 

[0007] In Figure 23, the laminated electronic compo- 
nent 3901 is constructed of a laminated body 3902 
formed of a plurality of laminated dielectric sheets and 
external electrodes 3903. The inner layer of the laminat- 
ed body 3902 contains at least one inner circuit (not 
shown) provided with Input^outputtemiinais and at least 



2 

one inner grounding electrode (not shown). 

[0008] On at least one side of the laminated body 

3902, the external electrodes 3903 are formed and 
these external electrodes 3903 are electrically connect- 

5 ed to the input/output tenninals of the inner circuit and 
the inner grounding electrode respectively. Here, sup- 
pose the one electrode connected to the input/output 
terminals of the inner circuit is an external electrode 
3903a and the other electrode connected to the inner 
10 grounding electrode is an external electrode 3903b. 
[0009] The external electrodes 3903a and 3903b are 
fomried by applying a metal film to specific locations of 
the sides of the laminated body 3902 and all external 
electrodes are formed extending from the top surface to 
15 the bottom surface occupying a wide range of area. 
[001 0] However, in the case of the conventional con- 
figuration shown in Figure 3, an input electrode, output 
electrode and grounding electrode exist as external 
electrodes on the sides of the laminated electronic com- 
ponent including a plurality of circuits, and therefore 
there is a plurality of external electrodes formed on the 
sides of the laminated electronic component, which re- 
duces the area occupied by the grounding electrode. 
Therefore, it is not possible to secure a sufficient area 
for the grounding electrode with these external elec- 
trodes alone, causing a problem that electric grounding 
strength is weakened. 

[0011] Here, the grounding electrode refers to an 
electrode to be connected to a predetemnined grounding 
surface on a motherboard (not shown) on which the lam- 
inated electronic component is to be mounted by means 

of soldering, etc. 

[0012] On the other hand, in the case of the conven- 
tional laminated electronic component shown in Figure 
23, the external electrode 3903a electrically connected 
to the input/output temninals of the inner circuit and the 
external electrode 3903b electrically connected to the 
inner grounding electrode have almost the same shape 
and are fomied extending from the top surface to the 
bottom surface of the laminated body 3902 occupying 
a wide range of area. 

[0013] Forthis reason, especially when the area of the 
external electrode 3903a electrically connected to the 
input/output tenninals of the inner circuit is large, para- 
sitic components such as a conductance component or 
inductance component are generated especially in the 
external electrode 3903a of these external electrodes 

3903, leading to deterioration of characteristics when 
the device is used for a high frequency area. 
[001 4] Especially, when used as a laminated filter, etc. 
that handles an input signal of 1 GHz or greater, the 
above-described conventional laminated electronic 
component shown in Figure 3 and Figure 23 has the 
problem that the high frequency characteristic of the fil- 
ter circuit, etc., that is, the characteristic of selecting fre- 
quencies in a high frequency area deteriorates. 
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DISCLOSURE OF THE INVENTION 

[0015] The present invention has been achieved in 
view of these problems of the above-described conven- 
tional laminated electronic component and it Is an object 
of the present Invention to provide a laminated electron- 
ic component capable of sufficiently securing a ground- 
ing electrode and increasing the grounding strength. 
[0016] Further, in view of these problems of the 
above-described conventional laminated electronic 
component, it is another object of the present invention 
to provide a laminated electronic component with an ex- 
cellent characteristic of selecting frequencies in a high 
frequency area. 

[001 7] The 1 ®* invention of the present invention (cor- 
responding to claim 1) is a laminated electronic compo- 
nent comprising: 

a dielectric layer A provided with a first shield elec- 
trode on one principal plane; 
a dielectric layer C which is a dielectric layer indi- 
rectly placed above said dietectric layer A, provided 
with a second shield electrode on one principal 
plane; 

a dielectric layer D whose at least one principal 
plane is exposed outside; 
a dielectric layer B which is placed between said 
dielectric layer A and said dielectric layer C, and in- 
cludes an inner circuit; and 
a first grounding electrode provided on the other 
principal plane of said dielectric layer A or said one 
principal plane of said dielectric layer D, 

wherein a via hole is provided in at least one of 
said dielectric layer A or said dielectric layer D, 

said first shield electrode and said second shield 
electrode are electrically connected, and 

said first grounding electrode and said first shield 
electrode are electrically connected through via holes 
provided on said dielectric layer A or said first grounding 
electrode and said second shield electrode are electri- 
cally connected through via holes provided on said die- 
lectric layer D. 

[001 8] The 2^ invention of the present invention (cor- 
responding to claim 2) is the laminated electronic com- 
ponent according to the 1 ^ Invention, comprising an end 
face electrode provided on one side of said laminated 
electronic component to electrically connect said first 
shield electrode and said second shield electrode. 
[0019] The 3^^ invention of the present invention (cor- 
responding to claim 3) is the laminated electronic com- 
ponent according to the 2™* invention, wherein said di- 
electric layer B includes a resonator electrode as said 
inner circuit, 

said laminated electronic component is provided 
with a first terminal electrode connected to said resona- 
tor electrode, 

said end face electrode Is a second grounding 



electrode to be connected to a predetemnined grounding 
surface on a substrate on which said laminated elec- 
tronic component is to be mounted, and 

said first terminal electrode is provided on sides 
5 of said dielectric layer A to dielectric layer D surrounded 
by said second grounding electrode or electrically con- 
nected to said second grounding electrode. 
[0020] The 4*^ invention of the present invention (cor- 
responding to claim 4) Is the laminated electronic com- 

10 ponent according to the 3^^ invention, wherein said die- 
lectric layer B further includes a coupling electrode as 
said inner circuit, facing part of said resonator electrode. 

said laminated electronic component is provided 
with a second tenninal electrode connected to said cou- 

15 piing electrode, and 

said second terminal electrode is (1 ) formed on 
said other principal plane of said dielectric layer A and/ 
or said one principal plane of dielectric layer D in such 
a way that said second terminal electrode is not electri- 

20 cally connected to said first grounding electrode, and (2) 
electrically connected to said coupling electrode 
through a via hole different from said via hole. 
[0021] The 5'** invention of the present invention (cor- 
responding to claim 5) is the laminated electronic com- 

25 ponent according to the 3"^ invention, wherein said res- 
onator electrode is constructed of a transmission line. 
[0022] The 6*^ invention of the present invention (cor- 
responding to claim 6) Is the laminated electronic com- 
ponent according to the 1^* invention, wherein said first 

30 grounding electrode is fomied like either a mesh, band 
or spider's web. 

[0023] The 7^^ invention of the present invention (cor- 
responding to claim 7) is the laminated electronic com- 
ponent according to the 4^ invention, wherein said cou- 

35 piing electrode is constructed of a transmission line. 
[0024] The 8*^1 invention of the present invention (cor- 
responding to claim 8) is the laminated electronic com- 
ponent according to the 4* invention, wherein said cou- 
pling electrode is an inter-stage coupling capacitor elec- 

40 trode constructed of a transmission line. 

[0025] The 9*^ invention of the present invention (cor- 
responding to claim 9) is a laminated duplexer compris- 
ing: 

45 a transmission filter using the laminated electronic 
component according to the 7^ invention; and 
a reception filter using the laminated electronic 
component according to the 8^ invention. 

50 [0026] The 10*^ invention of the present invention 
(corresponding to claim 10) is a communication device 
comprising: 

a laminated filter using the laminated electronic 
55 component according to the 1^* invention; and/or 
the laminated duplexer according to the 9^^ inven- 
tion. 
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[0027] The above-described configuration fomris via 
holes on the dielectriclayeron the bottom surface or top 
surface, connects a shield electrode and grounding 
electrode via a via hole, thus making it possible to se- 
cure a large grounding area irrespective of whether 
there are external electrodes on the sides of the lami- 
nated electronic component or not and increase the 
grounding strength. 

[0028] The 11*^ invention of the present invention 
(corresponding to claim 11) is the laminated electronic 
component according to the 2^ invention, comprising 
an external terminal electrode which is connected to 
said inner circuit and has a first height from the bottom 
surface to the top surface of said laminated electronic 
component, 

wherein said end face electrode (1) is a second 
grounding electrode to connect to a predetermined 
grounding surface of a substrate on which said laminat- 
ed electronic component is to be mounted and (2) has 
a second height from the bottom surface to the top sur- 
face of said laminated electronic component, and 

said first height is different from said second 
height. 

[0029] The 12*^ invention of the present invention 
(corresponding to claim 12) Is the laminated electronic 
component according to the 1 1 invention , wherein said 
first height from the bottom surface of said laminated 
body of said external terminal electrode is smaller than 
said second height from the bottom surface of said lam- 
inated body of said second grounding electrode. 
[0030] The 13*^ invention of the present invention 
(corresponding to claim 13) is the laminated electronic 
component according to the 1 2**^ invention, wherein said 
second grounding electrode is provided extending from 
the top surface to the bottom surface of said laminated 
body. 

[0031] The 14^ invention of the present invention 
(corresponding to claim 14) Is the laminated electronic 
component according to the 11^^ invention, comprising 
an external shield electrode connected to said second 
grounding electrode, 

wherein said external shield electrode is provided 
on the top surface of said laminated body. 
[0032] The 15**^ invention of the present invention 
(corresponding to claim 15) is the laminated electronic 
component according to the 11**^ invention, comprising 
a lead-out side electrode connected to said shield elec- 
trode, 

wherein said lead-out side electrode is provided 
extending at least from the top surface of said laminated 
body to the area on the side of said laminated body 
where said external temnlnal electrode is fomned. and 

the part provided on the side of said laminated 
body is placed higher than said external temiinal elec- 
trode viewed from the bottom surface of said laminated 
body. 

[0033] The 16^ invention of the present invention 
(corresponding to claim 16) is the laminated electronic 



component according to the 11 '^invention, wherein said 
lead-out side electrode is connected to said external 
shield electrode. 

[0034] The 17*^ Invention of the present invention 

5 (corresponding to claim 17) is the laminated electronic 
component according to the 1 1 invention, wherein said 
second grounding electrodes are placed on both sides 
of said external tenninal electrode. 
[0035] The 18*^ invention of the present invention 

10 (corresponding to claim 1 8) is 

the laminated electronic component according to 
the 11th invention, comprising a plurality of said external 
temiinal electrodes, 

wherein said second grounding electrode is 

IS placed between said external terminal electrodes. 
[0036] The 19*"^ invention of the present invention 
(corresponding to claim 1 9) is the laminated electronic 
component according to the 15**^, 1 7*, or 1 8*^ invention, 
wherein said lead-out side electrode is connected to at 

20 (east one of said second grounding electrodes. 

[0037] The 20*^ invention of the present invention 
(corresponding to claim 20) is the laminated electronic 
component according to the 17**^ or 18*^ invention, 
wherein the distance between said external tenninal 

25 electrode and said second grounding electrode placed 
next to said external tenninal electrode is equal to or 
greater than the electrode width of said external terminal 
electrode. 

[0038] The 21^ invention of the present invention 
30 (corresponding to claim 21) is the laminated electronic 
component according to the 11*^ Invention, wherein said 
external tenninal electrode and said second grounding 
electrode are burled in said laminated body or exposed 
outside said laminated body. 
35 [0039] The 22"*=" invention of the present invention 
(corresponding to claim 22) is the laminated electronic 
component according to the 11 invention, wherein said 
dielectric layer includes a crystal phase and glass 
phase, 

40 said crystal phase includes at least one of AigOs, 
MgO, Si02 and ROg (R is at least one element selected 
from La, Ce, Pr, Nd, Sm and Gd, and a is a numerical 
value stoichiometrically determined according to the va- 
lence of said R). 

45 [0040] The 23"* invention of the present invention 
(corresponding to claim 23) is the laminated electronic 
component according to the 1 1 *h invention, wherein said 
dielectric layer includes 61203, NbgOg as main compo- 
nents. 

50 [0041] The 24^^ invention of the present invention 
(corresponding to claim 24) is a communication device, 
characterized by using the laminated electronic compo- 
nent according to the 11^ invention. 
[0042] The above-described laminated electronic 

55 component of the present Invention is characterized in 
that the height of the extemal electrode connected to 
the input/output tenninals of the at least one inner circuit 
is smaller than the height of the extemal grounding elec- 
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trode connected to at least one shield electrode (inner 
grounding electrode). 

[0043] The 26*^ invention of the present invention 
(corresponding to claim 26) is a laminated electronic 
component comprising: 

a laminated body that integrates a plurality of lami- 
nated dielectric sheets; 

an inner circuit provided on the principal plane of a 
plurality of dielectric sheets within said laminated 
body; 

a grounding electrode provided on the principal 
plane of a plurality of dielectric sheets within said 

laminated body; 

a first via hole that penetrates the whole or part of 

said laminated body and electrically connects the 

grounding electrodes provided on the principal 

plane of said plurality of dielectric sheets; 

a second via hole that penetrates the whole or part 

of said laminated body and electrically connects the 

inner circuits provided on the principal plane of said 

plurality of dielectric sheets; and 

an input terminal and output terminal electrically 

connected to said second via hole, 

wherein at least one of said grounding electrodes 
is provided as an exposed grounding electrode which is 
exposed outside from the principal plane of the dielectric 
sheet in bottom layer and/or top layer of said dielectric 
layer, and 

said input electrode and said output electrode are 
provided on both sides of said exposed grounding elec- 
trode on the same plane as the plane on which said ex- 
posed grounding electrode is provided. 
[0044] The 27*^ Invention 'of the present invention 
(corresponding to claim 27) is the laminated electronic 
component according to the 26th invention, wherein 
said grounding electrodes other than said exposed 
grounding electrode have no exposed parts outside said 
laminated electronic component. 
[0045] The 28**^ invention of the present invention 
(corresponding to claim 28) is the laminated electronic 
component according to the 26*^ invention, wherein said 
plurality of dielectric sheets has at least a first dielectric 
sheet and second dielectric sheet, 

said plurality of grounding electrodes has at least 
a first grounding electrode provided on the principal 
plane of said first dielectric sheet and a second ground- 
ing electrode provided on the principal plane of said sec- 
ond dielectric sheet, 

said second dielectric sheet is placed between 
said first grounding electrode and said second ground- 
ing electrode, and 

said first via hole at least penetrates said first di- 
electric sheet and/or said second dielectric sheet and 
electrically connects said first and second grounding 
electrodes. 

[0046] The 29^ invention of the present invention 



(corresponding to claim 29) is the laminated electronic 
component according to the 28*^ invention, wherein said 
second dielectric sheet is provided in a layer superior to 
said first dielectric sheet. 
5 [0047] The 30^^ invention of the present invention 
(con^espondlng to claim 30) is the laminated electronic 
component according to the 29**^ invention, wherein at 
least one dielectric sheet with said inner circuit provided 
on the principal plane is placed between said first die- 
to lectric sheet and said second dielectric sheet. 

[0048] The 31^ invention of the present invention 
(corresponding to claim 31) is the laminated electronic 
component according to the 29*^ invention, wherein said 
first dielectric sheet and said second dielectric sheet are 
15 directly laminated together. 

[0049] The 32"^ invention of the present invention 
(corresponding to claim 32) is the laminated electronic 
component according to the invention, wherein said 
plurality of dielectric sheets Includes at least a third di- 
electric sheet, 

said plurality of grounding electrodes includes at 
least a third grounding electrode provided on the princi- 
pal plane of said third dielectric sheet, and 

said first via hole at least penetrates said third di- 
electric sheet and electrically connects said third dielec- 
tric sheet and said exposed grounding electrode. 
[0050] The 33''^ invention of the present invention 
(corresponding to claim 33) is the laminated electronic 
component according to the 32"*^ invention, wherein at 
least one dielectric sheet with said inner circuit provided 
on the principal plane is placed between said third die- 
lectric sheet and said dielectric sheet provided with said 
exposed grounding electrode. 

[0051] The 34*^ invention of the present invention 
(corresponding to claim 34) is the laminated electronic 
component according to the 32"<* invention, wherein 
said third dielectric sheet and the dielectric sheet pro- 
vided with said exposed grounding electrode constitute 
the same dielectric sheet. 

[0052] The 35*^^ invention of the present invention 
(corresponding to claim 35) is the laminated electronic 
component according to the 26*^ invention, wherein said 
dielectric sheet has a thickness of 5 to 50|^. 
[0053] The 36*^ invention of the present invention 
(corresponding to claim 36) is the laminated electronic 
component according to the 26**^ invention, wherein said 
dielectric sheet is made of at least a crystal phase and 
a glass phase, 

said crystal phase contains at least one of AI2O3, 
MgO, Si02 and ROg (R is at least one element selected 
from La, Ce, Pr, Nd, Sm and Gd, and a is a numerical 
value stoichiometricaliy detennined according to the va- 
lence of said R). 

[0054] The 37*^ invention of the present invention 
(corresponding to claim 37) Is the laminated electronic 
component according to the 26'^ invention, wherein said 
dielectric sheet contains 61203 and Nb20e. 
[0055] The 38^^ invention of the present invention 
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(corresponding to claim 38) Is a high frequency radio 

device, mounting the laminated electronic component 
according to any one of the 26**^ invention to the 37^ 
invention. 

[0056] The above-described laminated electronic s 
component of the present invention is, for example, an 
electronic part comprising a laminated body integrating 
a plurality of dielectric sheets placed one atop another 
and a plurality of inner circuits provided with an input 
electrode and an output electrode and a plurality of io 
grounding electrodes Inserted in the inner layer of the 
above-described laminatedbody, wherein a first ground- 
ing electrode is fonned on the bottom surface of the 
above-described electronic part, a second grounding 
electrode is fonmed in the inner layer of the above-de- '5 
scribed electronic part and the above-described first 
grounding electrode and the above-described second 
grounding electrode are connected through at least two 
via holes. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0057] 

Figure 1 Is an explodedperspective view of a (ami- 25 
nated electronic component according to Embodi- 
ment 1 of the present invention; 
Figure 2 is an equivalent circuit diagram of the lam- 
inated electronic component according to Embodi- 
ment 1 of the present Invention; 30 
Figure 3 is an exploded perspective view of a con- 
ventional laminated electronic component; 
Figure 4 is an exploded perspective view of a lam- 
inated electronic component according to Embodi- 
ment 2 of the present invention; 35 
Figure 5A is a schematic view showing how the lam- 
inated electronic component according to Embodi- 
ment 1 is connected with a mothertDoard; 
Figure 5B is a schematic view showing how the lam- 
inated electronic component according to Embodi- 40 
ment 2 is connected with the motherboard; 
Figure 6 is a perspective view showing a chip part 
mounted on the surface of the laminated electronic 
component according to Embodiment 1 ; 
Figure 7 is a perspective view showing a chip part ^5 
mounted on the surface of the laminated electronic 
component according to Embodiment 2; 
Figure 8 is an exploded perspective view of a lam- 
inated filter according to Embodiment 81 of the 
present invention; so 
Figure 9 is an equivalent circuit diagram of the lam- 
inated filter according to Embodiment 81 of the 
present invention; 

Figure 1 0 Is an exploded perspective view of a lam- 
inated filter according to Embodiment 82 of the ss 
present invention; 

Figure 11 is an equivalent circuit diagram of the lam- 
inated filter according to Embodiment 82 of the 
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present invention; 

Figure 12 is an exploded perspective view illustrat- 
ing an example of a laminated filter applying a con- 
figuration according to Embodiment C1 to the con- 
figuration according to Embodiment 82 of the 
present invention; 

Figure 13 is an exploded perspective view illustrat- 
ing an example of a laminated filter applying a con- 
figuration according to Embodiment C2 to the con- 
figuration according to Embodiment 81 of the 
present invention; 

Figure 14 is a laminated electronic component dia- 
gram according to Embodiment C1 of the present 
invention; 

Figure 15 illustrates another mode of the laminated 
electronic component according to Embodiment 01 
of the present Invention; 

Figure 16 is a laminated electronic component dia* 
gram according to Embodiment 02 of the present 
invention; 

Figure 1 7 is an exploded perspective view of a lam- 
inated electronic component according to Embodi- 
ment 02 of the present invention; 
Figure 1 8 is an equivalent circuit diagram of an inner 
circuit of the laminated electronic component ac- 
cording to Embodiment 02 of the present invention; 
Figure 1 9 Illustrates another mode of the laminated 
electronic component according to Embodiment 02 
of the present invention; 

Figure 20 is a laminated electronic component dia- 
gram according to Embodiment 02 of the present 
invention; 

Figure 21 A is a schematic view of an external elec- 
trode according to Embodiments 01 to 03 of the 
present invention; 

Figure 21 8 is another schematic view of the exter- 
nal electrode according to Embodiments 01 to 03 
of the present invention; 

Figure 21 0 is a further schematic view of the exter- 
nal electrode according to Embodiments 01 to 03 
of the present invention; 

Figure 22 is an exploded perspective view of the 
laminated filter according to Embodiment 81 of the 
present Invention; and 

Figure 23 Is a perspective view of a conventional 
laminated electronic component. 

[Description of Symbols] 

[0058] 

101, 102, 103, 104. 105, 106, 107, 108 DIELEO- 
TRIC LAYERS 

301, 302. 303. 304, 305. 306. 307, 308 DIELEC- 
TRIC LAYERS 

401, 402, 403. 404. 405. 406, 407 DIELECTRIC 
LAYERS 

109, 112. 118, 120 GROUNDING ELECTRODES 
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309. 316. 317 GROUNDING ELECTRODES 

409, 417, 419 GROUNDING ELECTRODES 

121, 122, 123, 124, 125. 126 VIA HOLES 

420. 421 . 422. 423 VIA HOLES 

110. 111. 320 , 321. 410, 411. 424 EXTERNAL 5 

ELECTRODES 

113, 117, 119. 310. 314. 316 CAPACITOR ELEC- 
TRODES 

412, 416, 418 CAPACITOR ELECTRODES 

114. 115, 311, 312. 413, 414 STRIP LINES 10 
CI, C2, C3 CAPACITANCES 

LI. L2 INDUCTANCES 

2101 DIELECTRIC LAYER 

2102 SHIELD ELECTRODE 

21 03 RESONATOR ELECTRODE is 
2104, 21 05 CAPACITOR ELECTRODES . 

2106, 2107 END FACE ELECTRODES. 

2108 GROUNDING ELECTRODE 

2109 VIA HOLE ELECTRODE 

3101 LAMINATED ELECTRONIC COMPONENT 20 

3102 LAMINATED BODY 

3103 EXTERNAL TERMINAL ELECTRODE 

3104 EXTERNAL GROUNDING ELECTRODE 

3201 LAMINATED ELECTRONIC COMPONENT 

3202 LAMINATED BODY 25 

3203 EXTERNAL TERMINAL ELECTRODE 

3204 EXTERNAL GROUNDING ELECTRODE 

3205 LEAD-OUT SIDE ELECTRODE 

3206 EXTERNAL SHIELD ELECTRODE 

3301 LAMINATED ELECTRONIC COMPONENT 30 

3302 LAMINATED BODY 

3303a EXTERNAL INPUT TERMINAL ELEC- 
TRODE 

3303b EXTERNAL OUTPUT TERMINAL ELEC- 
TRODE 35 
3304 EXTERNAL GROUNDING ELECTRODE 
3305a LEAD-OUT SIDE ELECTRODE 
3305b LEAD-OUTSIDE ELECTRODE 

3401 FIRST DIELECTRIC LAYER 

3402 SECOND DIELECTRIC LAYER 40 

3403 THIRD DIELECTRIC LAYER 

3404 FOURTH DIELECTRIC LAYER 

3405 FIFTH DIELECTRIC LAYER 

3406 SIXTH DIELECTRIC LAYER 

3407 SEVENTH DIELECTRIC LAYER 45 

3408 EIGHTH DIELECTRIC LAYER 

3409 INNER GROUNDING ELECTRODE 

3410 CAPACITOR ELECTRODE 

3411 STRIP LINE 

3412 STRIP LINE 50 

3413 CONNECTION POINT 

3414 CAPACITOR ELECTRODE 

3415 INNER GROUNDING ELECTRODE 

3416 CAPACITOR ELECTRODE 

341 7 INNER GROUNDING ELECTRODE ss 

3418 CONNECTION POINT 

3419 CONNECTION POINT 

3501 FIRST EXTERNAL ELECTRODE CON- 



NECTED TO INPUT/OUTPUT TERMINAL OF IN- 
NER CIRCUIT 

3502 SECOND EXTERNAL ELECTRODE CON- 
NECTED TO INPUT/OUTPUT TERMINAL OF IN- 
NER CIRCUIT 

3503 EXTERNAL ELECTRODE CONNECTED TO 
SHIELD ELECTRODE 

3601a CONNECTION ELECTRODE 
3601b CONNECTION ELECTRODE 
3602 EXTERNAL SHIELD ELECTRODE 

3701 LAMINATED ELECTRONIC COMPONENT 

3702 LAMINATED BODY 

3703a EXTERNAL INPUT TERMINAL ELEC- 
TRODE 

3703b EXTERNAL OUTPUT TERMINAL ELEC- 
TRODE 

3704 EXTERNAL GROUNDING ELECTRODE 
3705a LEAD-OUTSIDE ELECTRODE 
3705b LEAD-OUT SIDE ELECTRODE 

3706 CONNECTION ELECTRODE 

3707 EXTERNAL SHIELD ELECTRODE 

3801 LAMINATED ELECTRONIC COMPONENT 

3802 LAMINATED BODY 
3803a EXTERNAL ELECTRODE 
3803b EXTERNAL ELECTRODE 
3803c EXTERNAL ELECTRODE 

3901 LAMINATED TYPE ELECTRONIC PART 

3902 LAMINATED BODY 

3903 EXTERNAL ELECTRODE 

3904 EXTERNAL ELECTRODE 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0059] With reference now to the attached drawings, 
embodiments of the present invention will be explained 
below. 

(Embodiment 1 ) 

[0060] A laminated electronic component according 
to Embodiment 1 of the present invention will be ex- 
plained with reference to the attached drawings. 
[0061 ] Figure 1 is an exploded perspective view of the 
laminated electronic component according to Embodi- 
ment 1 of the present invention. As shown in Figure 1 , 
the laminated electronic component of the present in- 
vention comprises a dielectric layer 1 01 to dielectric lay- 
er 1 08 placed one atop another and each dielectric layer 
is a dielectric sheet made of a crystal phase and glass 
phase having a specific inductive capacity Ep = 7 and 
dielectric loss tan 5 = 2,0 x 1 0**. 
[0062] A grounding electrode 1 09, an input electrode 
1 1 0 and output electrode 1 1 1 of the circuit are placed on 
the bottom surface of the dielectric layer 101 and a 
grounding electrode 112 is placed on the top surface of 
the dielectric layer 1 01 . 

[0063] Furthemnore, a capacitor electrode 113 Is 
placed on the dielectric layer 102, a strip line 114 and 



7 



13 



EP 1 267 438 A1 



14 



strip line 115 are placed on the dielectric layer 103 and 
connected at a connection point 116. 
[0064] A capacitor electrode 117, a grounding elec- 
trode 118, a capacitor electrode 119 and a grounding 
electrode 120 are placed on the dielectric layers 104, 
105, 106 and 107 respectively. 
[0065] Furthermore, the grounding electrode 112 is 
connected to the grounding electrode 109 through via 
holes 121, 122 and 123 and the grounding electrodes 
118 and 120 are connected to the grounding electrode 
112 through via holes 122 and 123 respectively. 
[0066] Furthermore, one end of the strip line 114 and 
the capacitor electrode 113 are connected to the input 
electrode 110 through a via hole 124. 
[0067] The capacitor electrode 11 9 is connected to 
the connection point 1 1 6 through a via hole 1 25 and the 
capacitor electrode 1 1 7 and one end of the strip line 1 1 5 
are connected to the output electrode 111 through a via 
hole 126. 

[0068] However, for simplicity of the above-described 
explanations, the positions of the via holes in the draw- 
ing are schematically shown with dotted line in the ex- 
ploded perspective view in principle. The same will ap- 
ply to the following embodiments. 
[0069] An operation of the laminated electronic com- 
ponent according to Embodiment 1 configured as 
shown above will be explained using Figure 1 and Fig- 
ure 2 below. 

[0070] First, Figure 2 shows an equivalent circuit dia- 
gram of the laminated electronic component In Figure 1 
and the elements that correspond to those in Figure 1 
are indicated with the same element numbers. 
[0071] In Figure 2, capacitance CI is fomned between 
the capacitor electrode 1 1 3 and grounding electrode 1 1 0 
and capacitance C2 is fomied between the capacitor 
electrode 117 and grounding electrode 118. 
[0072] Furthermore, capacitance C3 is fomned be- 
tween the capacitor electrode 119 and grounding elec- 
trode 120 and Inductances LI and L2 are formed of the 
strip lines 114 and 115 respectively. 
[0073] Furthennore, LI is connected In series with the 
input electrode 110 and CI is connected in parallel with 
the input electrode 110 and L2 is connected in series 
with the output electrode 111 and C3 is connected in 
parallel with the output electrode 111, and LI and L2 are 
connected in series and C2 is connected In parallel at 
the connection point 116, 

[0074] Thus, the laminated electronic component in 
Figure 1 constitutes a 5-stage low pass filter. 
[0075] Here, the grounding electrodes 118 and 120 
fomning the capacitance C2 and C3 respectively are 
connected to the grounding electrode 110 fomning the 
capacitance C 1 through via holes 1 22 and 1 23, and the 
grounding electrode 112 is further connected to the 
grounding electrode 109 through via holes 121. 122 and 
123. 

[0076] That is. the grounding electrodes 1 09, 1 12, 1 1 8 
and 1 20 placed in the inner layers of the laminated elec- 



tronic component are all connected inside the laminated 
electronic component through via holes 121, 122 and 
1 23 and the grounding electrode 1 09 formed on the bot- 
tom surface of the laminated electronic component is 
5 further used as an external electrode of the grounding 
electrodes . 

[0077] Furthennore, the Input electrode 1 1 0 and out- 
put electrode 1 1 1 of the low pass filter are placed In such 
a way that part of the grounding electrode 109 Is sand- 
to wiched between the two electrodes. 

[0078] As described above, the laminated electronic 
component according to Embodiment 1 of the present 
invention allows the grounding electrode 1 09 with a wid- 
er area than the conventional configuration to be formed 
15 on the bottom surface of the laminated electronic com- 
ponent. 

[0079] Therefore, compared to the conventional con- 
figuration that provides the grounding electrode and an 
input electrode and output electrode of the circuit on the 
sides of the laminated electronic component, a wider 
grounding area on the mounting substrate is provided, 
which Increases electrical grounding strength. 
[0080] This makes It possible to prevent deterioration 
of high frequency characteristics and stabilize charac- 
teristics of the inner circuit of the laminated electronic 
component. 

[0081] Especially, when usedas a laminated filter, etc. 
handling an input signal of 1 GHz or greater, the lami- 
nated electronic component of this embodiment has the 
effect of preventing deterioration of the high frequency 
characteristic of a filter circuit, etc., that is, the frequency 
selection characteristic in a high frequency area. 
[0082] Furthemnore, the configuration with the 
grounding electrode 1 09 formed between the input elec- 
trode 110 and output electrode 111 prevents coupling 
between the input electrode and output electrode, thus 
enhancing the isolation characteristic. 
[0083] Furthennore, the configuration that the exter- 
nal electrodes 109, 110 and 111 are only fonned on the 
bottom surface of the laminated electronic component 
and that no external electrode exists on the sides of the 
laminated electronic component eliminates the need to 
form any external electrode on the sides of the laminat- 
ed electronic component, and therefore the accuracy of 
flatness of the section of the laminated body, that Is, the 
sides of the laminated electronic component is not re- 
quired when laminated electronic components are cut 
from the laminated matrix. 

[0084] Furthennore, the presence of the external 
electrode only on the bottom surface of the laminated 
electronic component makes it possible to fonm lemrii- 
nals according to a BGA (Ball Grid Array) or LGA (Land 
Grid An-ay) system, thus allowing high-density mount- 
ing. Furthermore, the process of forming external elec- 
trodes can be performed simultaneously with the proc- 
ess of printing inner electrodes, which contributes to 
simplification of the manufacturing process, leading to 
a cost reduction. 
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[0085] By the way, the grounding electrode, input 
eiectrode and output electrode, which constitute exter- 
nal electrodes , can also be provided on the top surface 
Instead of the bottom surface of the laminated electronic 
component or providing them on both the bottom sur- 
face and top surfaces will produce simitar effects. 
[0086] Embodiment 1 of the present invention has de- 
scribed an example of a dielectric sheet made of a crys- 
tal phase and glass phase having a specific Inductive 
capacity = 7 and dielectric loss tan 5 = 2.0 x 1 0'* as 
the dielectric layer 101 to dielectric layer 108, but using 
a dielectric sheet made of a crystal phase and glass 
phase having a specific inductive capacity e,. = 5 to 10 
will also produce similar effects. 
[0087] The same applies to the case where a dielec- 
tric sheet whose main components are BI2O3, NbgOs 
with a specific Inductive capacity 8r = 50 to 1 00 is used, 
producing similar effects irrespective of the composition 
of the dielectric sheet, specific inductive capacity and 
dielectric loss of the dielectric sheet. 
[0088] Furthermore, Embodiment 1 of the present in- 
vention has described an example of a lowpass filter 
configuration, but this configuration will produce similar 
effects on various filters such as a highpass filter and 
bandpass filter. 

(Embodiment 2) 

[0089] A laminated electronic component according 
to Embodiment 2 of the present Invention will be ex- 
plained with reference to the attached drawings. 
[0090] Figure 4 is an exploded perspective view of a 
laminated electronic component according to Embodi- 
ment 2 of the present invention. 
[0091] As shown in Figure 4, the laminated electronic 
component of the present Invention consists of dielectric 
layer 401 to dielectric layer 407 placed one atop another 
and each dielectric layer is a dielectric sheet made of a 
crystal phase and glass phase having a specific induc- 
tive capacity = 7 and dielectric loss tan 8 = 2.0 x 1 0-^. 
[0092] A grounding electrode 409, an input electrode 
410 and output electrode 411 of the circuit are placed 
on the bottom surface of the dielectric layer 401 and a 
capacitor electrode 412 is placed on the top surface of 
the dielectric layer 401 . 

[0093] Furthermore, a strip line 41 3 and strip line 41 4 
are placed on the dielectric layer 402 and connected at 
a connection point 415, 

[0094] The dielectric layers 403, 404, 405 and 406 are 
provided with a capacitor electrode 41 6, grounding elec- 
trode 417, capacitor electrode 418 and grounding elec- 
trode 419 respectively. 

[0095] Furthermore, grounding electrodes 417 and 
419 are connected to the grounding electrode 409 
through via holes 420. 

[0096] Furthermore, one end of the strip line 41 3 and 
the capacitor electrode 412 are connected to the input 
electrode 410 through a via hole 421 . 



[0097] The capacitor electrode 418 is connected to 
the connection point 415 through avia hole 422, andthe 
capacitor electrode 41 6 and one end of the strip line 41 4 
are connected to the output electrode 411 through a via 
5 hole 423. 

[0098] Furthermore, the grounding electrodes 409, 

41 7 and 41 9 are connected to an external electrode 427 
formed on the side of the laminated electronic compo- 
nent. 

10 [0099] As shown above, unlike Embodiment 1 of the 
present invention, the laminated electronic component 
according to Embodiment 2 of the present invention in- 
cludes a plurality of capacitor electrodes and strip lines 
between the grounding electrode 409 placed on the bot- 

'5 tom surface of the laminated electronic component and 
the grounding electrodes 41 7 and 419 placed in the in- 
ner layers of the laminated electronic component. How- 
ever, in this case, it is also possible to fomi the grounding 
electrode 409 with a wider area than the conventional 

20 configuration on the bottom surface of the laminated 
electronic component as in the case of Embodiment 1 
of the present Invention. 

[01 00] Therefore, compared to a conventional config- 
uration that a grounding electrode and an input elec- 
ts trode and output electrode are provided on the sides of 
the laminated electronic component, this embodiment 
has a wider grounding area on the mounting substrate, 
and thereby Increases the electrical grounding strength. 
[0101] On the other hand, although this embodiment 
30 includes differences in that not only all grounding elec- 
trodes are connected In the inner layers of the laminated 
electronic component through the via holes 420 but also 
they are connected on the sides of the laminated elec- 
tronic component through the external electrode 424, 
35 this structure further increases the electrical grounding 
strength compared to Embodiment 1 of the present In- 
vention. 

[0102] Therefore, this prevents deterioration of high 
frequency characteristics and makes it possible to sta- 
40 bilize characteristics of the inner circuit of the laminated 
electronic component. 

[01 03] Especially, when used as a laminated filter, etc. 
handling an input signal of 1 GHz or higher, the laminat- 
ed electronic component of this embodiment has the ef- 

45 feet of further suppressing deterioration of high frequen- 
cy characteristics of a filter circuit, etc., that is, frequency 
selecting characteristics in a high frequency area. 
[01 04] Here, when the respective laminated electron- 
ic components explained in the above-described two 

so embodiments using Figure 5A and Figure 58 are mount- 
ed on a motheri3oard, a brief explanation will be given 
below as to how those laminated electronic components 
are connected to their respective mothertDoards. 
[0105] Figure 5A and Figure 5B are side views sche- 

55 matically showing how the laminated electronic compo- 
nents 1502 and 1504 are connected to the grounding 
surface of the motherboard 1501 by means of soldering, 
etc. Here, the thickness of solder, etc. Is illustrated with 
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some exaggeration for illustrative effects. 
[0106] As shown in Figure 5A, the laminated electron- 
ic component 1502 described in Embodiment 1 is elec- 
trically connected to the grounding surface of the moth- 
erboard 1501 through the grounding electrode 109 by 
means of the solder 1503, etc. On the other hand, as 
shown in Figure 5B, the laminated electronic component 
1504 described in Embodiment 2 is electrically connect- 
ed to the grounding surface of the motherboard 1501 
through the grounding electrode 409 by means of the 
solder 1505, etc. 

[0107] Furthermore, as in the case of Embodiment 1 
of the present invention, the configuration that the 
grounding electrode 409 is fonned between the Input 
electrode 41 0 and output electrode 411 can prevent any 
connection between the input electrode and output elec- 
trode, strengthening isolation. 
[01 08] Furthermore, Embodiment 2 of the present in- 
vention has described an example of a dielectric sheet 
made of a crystal phase and glass phase having a spe- 
cific inductive capacity = 7 and dielectric loss tan 5 = 
2.0 X 10-* as the dielectric layer 101 to dielectric layer 
1 08, but using a dielectric sheet made of a crystal phase 
and glass phase having a specific inductive capacity 
= 5 to 10 will also produce similar effects. 
[0109] The same applies to the case where a dielec- 
tric sheet whose main components are 61203, Nb205 
with a specific Inductive capacity = 50 to 1 00 Is used, 
producing similar effects irrespective of the composition 
of the dielectric sheet, specific inductive capacity and 
dielectric loss of the dielectric sheet. 
[01 10] Furthermore, Embodiment 2 of the present in- 
vention has described an example of a lowpass filter 
configuration, but this configuration will also produce 
similar effects on various filters such as a highpass filter 
and bandpass filter as In the case of Embodiment 1 . 
[0111] Furthermore, when the laminated electronic 
component according to the respective embodiments of 
the present invention is used as a filter for a high fre- 
quency radio device, using bottom surface mounting 
such as BGA allows high-density mounting on a sub- 
strate, which makes it possible to miniaturize a high fre- 
quency radio device. Moreover, a wide installation area 
on the mounting board Increases folding resistance, 
leading to improved reliability in drop tests, etc. 
[01 12] Furthermore, as shown in Figure 6 and Figure 
7, it is also possible to mount a chip part such as a switch 
on the surface of the laminated electronic component 
according to the above-described embodiment. 
[0113] That is, Figures is a perspective view showing 
that a chip part 1601 is mounted on the surface of the 
laminated electronic component 1 502 of Embodiment 
1 . External electrodes 1 602 provided on the surface and 
sides of the laminated electronic component 1502 are 
the electrodes to electrically connect the chip part 1 601 
to a predetennined electrode pattern on the mother- 
board (not shown). 

[0114] Since the laminated electronic component 



1 502 of Embodiment 1 has no electrode of the laminated 
electronic component itself on its sides, this has the ef- 
fect of allowing electrodes necessary for connection of 
the chip part 1 601 to be freely placed. 

5 [0115] On the other hand, Figure 7 is a perspective 
view showing that a chip part 1601 is mounted on the 
surface of the laminated electronic component 1504 of 
Embodiment 2. External electrodes 1701 provided on 
the surface of the laminated electronic component 1504 

10 are the electrodes to electrically connect to an external 
temninal (not shown) provided on the back of the chip 
part 1601. 

[0116] Furthennore, via holes 1 702 that penetrate in- 
side the laminated electronic component 1504 are the 
15 electrodes to electrically connect a predetennined elec- 
trode pattern on the motherboard (not shown) and the 
external electrode 1701. 

[0117] Even when th e own electrode exists on Its side 
as in the case of the laminated electronic component 
1 504 of Embodiment 2 , using via holes has the effect 
of allowing connection of the chip part 1 601 to the moth- 
erboard. 

[0118] Furthennore, it is also possible to adopt a con- 
figuration combining Figure 6 and Figure 7. In this case, 
one terminal of the chip part 1 601 is connected to a pre- 
detennined electrode pattern on the motherboard 
through the external electrode 1 602 as shown in Figure 
6andtheothertenninalof thechippart 1601 Is connect- 
ed to another electrode pattern on the motherboard 
through the via holes 1702 shown In Figure 7. 
[0119] Furthermore, it is of course possible to adopt 
a configuration that the other terminal of the chip part 
1 601 is electrically connected to the inner circuit of the 
above-described laminated electronic component 
through the above-described external electrode and the 
above-described via holes, etc. 
[0120] The grounding electrode of the present inven- 
tion conresponds to the grounding electrode 1 09 (Figure 
1) and the grounding electrode 409 (Figure 4) in the 
above-described embodiments. 
[0121] Furthennore, the first shield electrode of the 
present invention corresponds to the grounding elec- 
trode 112 (Figure 1) and grounding electrode 417 (Fig- 
ure 4), while the second shield electrode of the present 
invention corresponds to the grounding electrodes 120 
and 118 (Figure 1) and grounding electrode 41 9 (Figure 
4). Furthermore, the end face electrode of the present 
invention corresponds to the. external electrode 424 
(Figure 4). 

[0122] In the case of the laminated electronic compo- 
nent shown in Figure 1 , etc., the electrode 109, etc. that 
conresponds to the grounding electrode of the present 
invention may be called "exposed grounding electrode" 
and the electrodes 112, 118 and 120, etc. that corre- 
spond to the first or second shield electrode of the 
present invention may be called "inner grounding elec- 
trodes". 

[01 23] It may be difficult to clearly distinguish between 
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the shield function and grounding function of these elec- 
trodes. 

[01 24] As shown above, the present invention makes 
it possible to form grounding electrodes with wider areas 
on the bottom surface or top surface of the laminated 
electronic component than the conventional ones and a 
wider grounding area on the mounting substrate In- 
creases electrical grounding strength. 
[0125] This makes it possible to provide a laminated 
electronic component capable of preventing deteriora- 
tion of high frequency characteristics and stabilizing 
characteristics of the inner circuit of the laminated elec- 
tronic component. 

[0126] Furthermore, forming an input electrode and 
output electrode of the circuit between which the 
grounding electrode formed on the bottom surface or top 
surface of the laminated electronic component is sand- 
wiched makes it possible to prevent connection be- 
tween the input electrode and output electrode and pro- 
vide a laminated electronic component with an en- 
hanced isolation characteristic. 

(Embodiment B1) 

[0127] Figure 8 shows an exploded perspective view 
of a laminated filter according to Embodiment B1 of the 
present invention. 

[0128] In Figure 8, reference numeral 2101 denotes 
a dielectric layer; 2102, a shield electrode; 2103, a res- 
onator electrode; 21 04 and 21 06, capacitor electrodes; 
21 06 and 21 07, end face electrodes; 21 08, a grounding 
electrode; 2109, via hole electrodes. 
[01 29] Then, the laminated structure of this laminated 
filter will be explained. However, suppose the upward 
and downward directions, and backward and fonvard di- 
rections in the figure are detemnined based on the ar- 
rows shown in the figure. 

[0130] The laminated filter of this embodiment com- 
prises a first shield electrode 2102a on the upper prin- 
cipal plane of a first dielectric layer 2101a and the 
grounding electrode 2108 on the lower principal plane 
of the first shield electrode 2102a. 
[0131] Furthermore, a second dielectric layer 
2101 b-is placed on the upper principal plane of the first 
shield electrode 2102a and two resonator electrodes 
2103a and 2103b are placed on the upper principal 
plane of the dielectric layer 2101b. 
[0132] Furthermore, a third dielectric layer 2101c is 
placed on the upper principal plane of the dielectric layer 
2101b and three capacitor electrodes 21 04a, 21 04b and 
2105 are placed on the upper principal plane of the di- 
electric layer 21 01c. 

[01 33] Furthermore, a fourth dielectric layer 21 01 d is 
placed on the capacitor electrodes 2104a, 2104b and 
21 05, a second shield electrode 21 02b is placed on the 
upper principal plane of the laminated layer 2101 d and 
a fifth dielectric layer 2101e is placed on the second 
shield electrode 21 02b. Here, the laminated first to fifth 



dielectric layers are collectively called "dielectrics". 
[0134] Furthermore, via holes that penetrate the up- 
per and lower principal planes are made in the first die- 
lectric layer 2101a and via hole electrodes 2109a, 

s 21 09b, 21 09c and 21 09d are placed at their respective 
via holes in such a way that the via hole electrode first 
shield electrode 2102a and the grounding electrode 
2108 are electrically connected. 
[0135] The laminated structure of the dielectric filter 

10 of this embodiment is fomned in this way. 

[0136] Furthennore, electrodes are also provided on 
the sides of the dielectrics and will be explained below. 
An end face electrode 2106a is provided on the front of 
the dielectric, an end face electrode 2106d is provided 

15 on the back of the dielectric, end face electrodes 21 06b 
and 21 06c are provided on the right side of the dielectric 
and end face electrodes 21 06e and 2106f are provided 
on the left side of the dielectric. 
[0137] On the left side of the dielectric, an end face 

20 electrode 21 07a is further placed between the end face 
electrodes 2106f and 21 OSe and on the right side of the 
dielectric, an end face electrode 21 07b is further placed 
between the end face electrodes 2106b and 2106c. 
[0138] Next, a connection relationship between these 

25 end face electrodes and the electrodes fonned on the 
respective dielectric layers will be explained. 
[0139] The first shield electrode 2102a, a shorted 
edge 2103c on the back of the dielectric layer 2101b 
and the second shield electrode 2102b are connected 

30 by the end face electrode 2106d. Here, both the reso- 
nator electrodes 21 03a and 21 03b are connected by the 
shorted edge 2103c. 

[0140] As described in Figure 5B, the end face elec- 
trode 2106d is electrically connected using solder, etc. 

35 to the grounding pattern electrode on a motherboard 
(not shown) on which the laminated filter of this embod- 
iment in Figure 8 is to be mounted. 
[0141] Furthermore, the capacitor electrode 2104a 
and the end face electrode 2107a are connected and 

"^0 the capacitor electrode 2104b and the end face elec- 
trode 21 07b are connected. Furthemriore, the first shield 
electrode 21 02a and the second shield electrode 21 02b 
are connected by the end face electrode 2106a. 
[01 42] As in the case of the above-described end face 

"^5 electrode 21 06d. the end face electrode 21 06a is elec- 
trically connected to the grounding pattern electrode of 
the motherboard. 

[0143] Furthermore, the first shield electrode 2102a 
and the second shield electrode 2102b are connected 

50 by the end face electrodes 2105b, 2106c, 2106e and 
21 06f . Here, the end face electrode 21 06a is connected 
to the 2106b and 2106f, while the end face electrode 
2106d is connected to the 2106c and 2106e. 
[0144] Furthemriore, the grounding electrode 2108 is 

55 connected to the first shield electrode 21 02a through the 
via hole electrodes 2109a, 2109b, 2109c and 2109d. 
[0145] Here, Figure 9 shows an equivalent circuit of 
the laminated filter according to Embodiment 81 of the 
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present invention. An operation of the iaminated filter 

according to Embodiment B1 of the present invention 
will be explained with reference to the equivalent circuits 
in Figure 8 and Figure 9. 

[0146] Since the resonator electrodes 2103a and 
2103b are grounded through the end face electrode 
21 06d, they act as a one quarter-wavelength resonator 
The capacitor electrode 21 05 is placed facing part of the 
resonator electrode 2103a and part of the resonator 
electrode 2103b, forming capacitors 2205a and 2205b 
that act as inter-stage coupling capacitors. 
[0147] Furthermore, these capacitors 2205a and 
2205b are connected through a transmission line 2204 
that corresponds to the part not facing the resonator 
electrodes 2103a and 2103b in the capacitor electrode 
2105. 

[01 48] The capacitor electrode 21 04a is placed facing 
part of the resonator electrode 21 03a and the capacitor 

electrode 2104b is placed facing part of the resonator 
electrode 2103b, fonming Input/output coupling capaci- 
tors 2203a and 2203b. 

[0149] Furthermore, these capacitors 2203a and 
2203b are connected to the transmission lines 2202a 
and 2202b that correspond to the end face electrodes 
2107a and 2107b. 

[01 50] Thus, the dielectric filter according to Embod- 
iment B1 operates as a bandpass filter. 
[0151] As shown above, this embodiment fonns via 
holes in the dielectric layer at the bottom of the dielectric, 
connects the shield electrode and the grounding elec- 
trode through the via holes, can thereby provide ground- 
ing with the entire bottom surface of the dielectric and 
realize a bandpass filter with a sharp attenuation char- 
acteristic. 

[0152] Furthemnore, providing grounding with the 
grounding electrode of the entire bottom surface In- 
creases folding resistance and also increases resist- 
ance in drop tests compared to the conventional struc- 
ture. 

[0153] The grounding electrode 2108 has been de- 
scribed as a flat plate In the above explanations, but us- 
ing a mesh-, band- or spider's web-like grounding elec- 
trode can reduce warpage due to the electrodes leaning 
to the underside while keeping the same attenuation 
characteristic. 

[0154] Furthermore, the grounding electrode has 
been described to be provided on the bottom surface of 
the dielectric, but it can also be placed on the top surface 
and connected to the shield electrode through via holes 
in the same way as in the case of the bottom surface. 
[0155] This embodiment has described a two-stage 
bandpass filter, but similar effects will also be obtained 
with a bandpass filter having three or more stages and 
in this case it is possible to use five or more dielectric 
layers. 

[01 56] The dielectric layers A, C and D of the present 
invention correspond to the dielectric layers 2101a, 
21 01 d and 21 01 e of the above embodiment respective- 



ly. The dielectric layer B of the present invention con-e- 
sponds to the dielectric layer 21 01b and/or 2101c. The 
inner circuit of the present invention includes resonator 
electrodes 103 (103a to 103c), etc. 

5 [0157] Furthermore, the first grounding electrode of 
the present Invention corresponds to the grounding 
electrode 2108 and the second grounding electrode of 
the present invention con'esponds to grounding elec- 
trodes 21 06a to 21 06f . Furthenmore, the first terminal 

10 electrode of the present invention corresponds to end 
face electrode 21 06d and the second terminal electrode 
of the present Invention corresponds to end face elec- 
trodes 2107a and 2107b. 

15 (Embodiment 82) 

[01 58] The laminated filter according to Embodiment 
B2 of the present invention will be explained with refer- 
ence to the attached drawings below. 
[0159] Figure 10 is an exploded perspective view of 
the laminated filter according to this embodiment of the 
present invention. 

[01 60] In Figure 1 0, reference numeral 2301 denotes 
a dielectric layer; 2302, a shield electrode; 2303, reso- 
nator electrodes; 2304, a transmission line electrode; 
2305 and 2306, end face electrodes; 2307, a grounding 
electrode; 2308, via hole electrodes. 
[01 61 ] Then, the laminated stmcture of this laminated 
filter will be explained. However, suppose the upward 
and downward directions, and backward and forward di- 
rections in the figure are determined in the same way 
as shown in Figure 8. 

[0162] The laminated filter of this embodiment com- 
prises a first shield electrode 2302a on the upper prin- 
cipal plane of a first dielectric layer 2301a and the 
grounding electrode 2307 on the lower principal plane 
of the first dielectric layer 2301a. 
[0163] Furthermore, a second dielectric layer 2301b 
is placed on the upper principal plane of the first shield 
electrode 2302a and two resonator electrodes 2303a 
and 2303b are placed on the upper principal plane of 
the dielectric layer 2301 b. 

[0164] Furthemiore, a third dielectric layer 2301c is 
placed on the upper principal plane of the dielectric layer 
2301b and a transmission line electrodes 2304a is 
placed on the upper principal plane of the dielectric layer 
2301c. Furthemnore, a fourth dielectric layer 2301 d is 
placed on the transmission line electrode 2104a and a 
second shield electrode 2302b is placed on the upper 
principal plane of the laminated layer 2301 d. 
[0165] Then, a fifth dielectric layer 2301 e is placed on 
the second shield electrode 2302b. Here, the first to fifth 
laminated dielectric layers are collectively called "die- 
lectrics". 

[0166] Furthermore, via holes that penetrate the up- 
per and lower principal planes are made in the first die- 
lectric layer 2301a and via hole electrodes 2308a, 
2308b, 2308c and 2308d are placed at their respective 
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via holes in such a way that the first shield electrode 
2302a and the grounding electrode 2308 are electrically 

connected. 

[0167] The laminated structure of the dielectric filter 
of the this embodiment is fonned in this way. 
[0168] Furthemnore, electrodes are also provided on 
each side of the dielectrics and wiil be explained below. 
[0169] An end face electrode 2305a is provided on the 
front of the dielectric and an end face electrode 2305d 
is provided on the back of the dielectric. End face elec- 
trodes 2305b and 2305c are provided on the right side 
of the dielectric and end face electrodes 2305e and 
2305f are provided on the left side of the dielectric. 
[0170] On the left side of the dielectric, an end face 
electrode 2306a is further placed between the end face 
electrodes 2305f and 2305e and on the right side of the 
dielectric, an end face electrode 2306b is further placed 
between the end face electrodes 2305b and 2305c. 
[0171] Next, a connection relationship between these 
end face electrodes and the electrodes formed on the 
respective dielectric layers will be explained. 
[0172] The first shield electrode 2302a, a shorted 
edge on the back of the dielectric layer 2301 b to which 
both the resonator electrodes 2303a and 2303b are con- 
nected and the second shield electrode 2302b are con- 
nected and grounded by the end face electrode 2305d. 
[01 73] Furthermore, one end of the transmission line 
electrode 2304 and the end face electrode 2306a are 
connected and the other end of the transmission line 
electrode 2304 and the end face electrode 2306b are 
connected. The first shield electrode 2302a and the sec- 
ond shield electrode 2302b are connected and ground- 
ed by the end face electrode 2305a. 
[0174] Furthermore, the first shield electrode 2302a 
and the second shield electrode 2302b are connected 
by the end face electrodes 2305b, 2305c, 2305e and 
2305f. 

[0175] Here, the end face electrode 2305a is connect- 
ed to 2305b and 2305f, and 2305d is connected to 
2305c and 2305e. 

[0176] Furthermore, the grounding electrode 2307 is 
connected to the first shield electrode 2302a through the 
via hole electrodes 2307a, 2307b, 2307c and 2307d. 
[0177] Here, Figure 11 shows an equivalent circuit of 
the laminated filter according to Embodiment B2 of the 
present invention. An operation of the laminated filter 
according to Embodiment B2 of the present Invention 
will be explained with reference to the equivalent circuits 
in Figure 10 and Figure 11 . 

[0178] Since the resonator electrodes 2303a and 
2303b are grounded through the end face electrode 
2305d, they act as a one quarter-wavelength resonator 
The transmission line electrode 2304 is placed facing 
part of the resonator electrode 2303a and part of the 
resonator electrode 2303b, fonning capacitors 2401a 
and 2401b that act as notch capacitances. 
[0179] Furthennore, these capacitors 2401a and 
2401b are connected by transmission lines 2402a, 



2402b and 2402c that correspond to the parts not facing 
the resonator electrodes 2303a and 2303b of the trans- 
mission line electrodes. 

[0180] Thus, the dielectric filter according to Embod- 

5 iment B2 operates as a band stop filter. 

[0181] As shown above, this embodiment fomns via 
holes in the dielectric layer at the bottom of the dielectric, 
connects the shield electrode and the grounding elec- 
trode through the via holes, and can thereby provide 

10 grounding with the entire bottom surface of the dielectric 
and realize a band stop filter with a sharp attenuation 
characteristic. 

[0182] Furthennore, providing grounding with the 
grounding electrode of the entire bottom surface in- 
15 creases folding resistance and also increases resist- 
ance in drop tests compared to the conventional struc- 
ture. 

[0183] The grounding electrode 2307 has been de- 
scribed as a flat plate in the above explanations, but us- 
20 ing a mesh-, band- or spider's web-like grounding elec- 
trode can reduce warpage due to the electrode leaning 
to the bottom surface while keeping the same attenua- 
tion characteristic. 

[0184] Furthennore, the grounding electrode has 

25 been described to be provided on the bottom surface of 
the dielectric, but it can also be placed on the top surface 
and connected to the shield electrode through via holes 
. . in the same way as in the case of the bottom side. 
[0185] This embodiment has described a two-stage 

30 band stop filter, but simitar effects will also be obtained 
with a filter having three or more stages and it is possible 
to have five or more dielectric layers in this case. 
[01 86] Furthennore, using the laminated filter of each 
embodiment of the present invention as an antenna du- 

35 ptexer that switches between transmission and recep- 
tion frequencies of a communication device such as a 
cellular phone allows the desired characteristic to be re- 
alized with a limited size, also contributing to miniaturi- 
zation of the communication device. In that case, adopt- 

40 ing a configuration with (BPF for RX. BEF for TX) will 
further improve the effect. 

[0187] Furthennore, using the laminated filter of each 
embodiment of the present invention for of a communi- 
cation device such as a cellular phone can realize a 
45 structure with excellent reliability such as folding resist- 
ance, also contributing to reliability of the communica- 
tion device. 

[0188] Furthennore, the laminated electronic compo- 
nent of the present invention has been described as a 

50 laminated filter, but the present invention is not limited 
to this and can also be any electronic part other than a 
filter such as a balun and coupler. 
[0189] As described above, the present invention 
fonns via holes in the dielectric layers, connects the 

55 shield electrode and grounding electrode through the 
via holes, and can thereby have a desired attenuation 
characteristic and provide a filter with excellent reliabil- 
ity. 
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[0190] Furthermore, the above-described embodi- 
ment has described as an example of the first terminal 
electrode of the present invention, the case where the 
end face electrode 21 06d, etc. is electrically connected 
to the end face electrodes 21 06c and 21 06e that con-e- 
spond to the second grounding electrode of the present 
Invention. However, the present invention is not limited 
to this and the first tenninal electrode can also be pro- 
vided on the side of each dielectric layer in such a way 
that it is surrounded by the second grounding electrode. 
[0191] The above-described embodiment has de- 
scribed the case where the second terminal electrode 
of the present invention connected to the coupling elec- 
trode (e.g., capacitor electrodes 2104a and 2104b) is 
provided as the end face electrodes 2107a and 21 07b 
on the side of the laminated electronic component (see 
Figure 8), but the present invention is not limited to this 
and the above-described second terminal electrode can 
also have the following configuration, for example. 
[01 92] That is, in this case, the above-described sec- 
ond tenninal electrode Is (1) formed on the other princi- 
pal plane of the above-described dielectric layer A of the 
laminated electroniccomponentofthe present invention 
and/or on the above-described one principal plane of the 
above-described dielectric layer D in such a way that 
the second terminal electrode is not electrically connect- 
ed to the above-described first grounding electrode, and 
(2) electrically connected to the above-described cou- 
pling electrode through a via hole different from the 
above-described via hole. 

[01 93] Here, the above-described laminated electron- 
ic component of the present invention comprises, for ex- 
ample, a dielectric layer A provided with a first shield 
electrode on one principal plane. 

a dielectric layer C which is a dielectric layer indi- 
rectly placed above the above-described dielectric layer 
A and provided with a second shield electrode on one 
principal plane, 

a dielectric layer D whose at least one principal 
plane is exposed outside, 

a dielectric layer B placed between the above-de- 
scribed dielectric layer A and above-described dielectric 
layer C including an inner circuit, and 

a first grounding electrode provided on the other 
principal plane of the above-described dielectric layer A 
or the one principal plane of the above-described die- 
lectric layer D, 

wherein a via hole is provided in at least one of 
the above-described dielectric layer A or the above-de- 
scribed dielectric layer D, 

the above-described first shield electrode and the 
above-described second shield electrode are electrical- 
ly connected, 

the above-described first grounding electrode and 
the above-described first shield electrode are electrical- 
ly connected through via holes provided on the above- 
described dielectric layer A or the above-described first 
grounding electrode and the above-described second 



shield electrode are electrically connected through via 
holes provided on the above-described dielectric layer 
D, 

the above-described dielectric layer B further in- 
5 eludes a coupling electrode provided facing part of the 
above-described resonator electrode as the above-de- 
scribed Inner circuit, and 

the above-described laminated electronic compo- 
nent comprises a second terminal electrode connected 
10 to the above-described coupling electrode. 

[0194] More specifically, the laminated electronic 
component in such a configuration comprises second 
tenninal electrodes 2111 and 2110 as shown in Figure 
22 which are (1) formed on the lower principal plane of 
15 the dielectric layer 21 01 a in such a way that they are not 
electrically connected to the first grounding electrode 
2108, and (2) electrically connected to the capacitor 
electrodes 21 04a and 2 1 04b through via holes 21 26 and 
2124 which are different from the via holes 2109a to 
2109d. The rest of the configuration is basically the 
same as the configuration shown in Figure 8. 
[0195] The laminated electronic component in the 
configuration shown in Figure 22 allows the areas of the 
end face electrodes 21 1 1 and 211 0 connected to the ca- 
pacitor electrodes 2104a and 2104b of the inner circuit 
to become smaller than the areas of the end face elec- 
trodes 2107a and 2107b shown in Figure 8. 
[0196] This has the effect of suppressing parasitic 
components such as a conductance component or in- 
ductance component generated on these end face elec- 
trodes (external terminal electrodes). 
[0197] Furthermore, the above-described laminated 
electronic component can provide the end face elec- 
trodes 21 1 1 and 21 10 on the lower principal plane of the 
dielectric layer 2101a, unify grounding electrodes on 
each side of the laminated electronic component, for ex- 
ample, unifying the second grounding electrodes (end 
face electrodes 2106b, c, e, f) such as the electrodes 
21 06b and 21 06c, and the electrodes 21 06e and 21 06f , 
thus increasing the areas of the electrodes. 
[0198] This makes It possible to further increase the 
areas of the grounding electrodes, thus having the effect 
of further increasing electrical grounding strength. 



[01 99] Figure 1 4 shows a configuration of a laminated 
electronic component according to Embodiment C1 of 
the present invention. 

[0200] In Figure 14, the laminated electronic compo- 
nent 3101 according to Embodiment CI of the present 
invention is a laminated body 3102 consisting of a plu- 
rality of laminated dielectric sheets and an inner layer of 
the laminated body 3102 includes an inner circuit (not 
shown) having Input/output terminals and an inner 
grounding electrode (not shown) . 
[0201 ] The dielectric sheet is made of a crystal phase 
and glass phase having a specific inductive capacity 
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= 7 and dielectric loss tan 5 = 2.0 x 10-* On the sides 
of the laminated body 3102, an external temninal elec- 
trode 31 03 electrically connected to the Input/output ter- 
minal of the inner circuit and an external grounding elec- 
trode 31 04 electrically connected to the Inner grounding 
electrode are formed. 

[0202] At this time, the external terminal electrode 
31 03 electrically connected to the input/output tenninal 
of the inner circuit is fomned so that its height Is smaller 
than the height of the external grounding electrode 31 04 
connected to the Inner grounding electrode. 
[0203] That is, the external grounding electrode 31 04 
is formed on the side of the laminated body 3102 ex- 
tending from the top surface to the bottom surface of the 
laminated body 3102. On the other hand, the external 
terminal electrode 31 03 is fomned on the side of the lam- 
inated body 31 02 extending from the middle part to the 
bottom surface. 

[0204] The external terminal electrode 3103 and ex- 
ternal grounding electrode 3104 are assumed to have 
approximately the same breadth. Thus, this laminated 
electronic component is formed In such a way that the 
area of the extemal tenninal electrode 3103 becomes 
smaller than that of the conventional one depending on 
the difference In the heights of electrodes. 
[0205] Here, it is not always necessary that the exter- 
nal terminal electrode 3103 and external grounding 
electrode 3104 have approximately the same breadth. 
[0206] Having such a configuration, the laminated 
electronic component according to Embodiment 01 of 
the present invention can suppress deterioration of 
characteristics due to parasitic components such as a 
conductance component or inductance component of 
the extemal temninal electrode electrically connected to 
the input/output terminal of the inner circuit. 
[0207] By the way, the laminated electronic compo- 
nent of the present invention can also have a configu- 
ration shown in Figure 15. 

[0208] In Figure 15, the laminated electronic compo- 
nent 3201 according to the present invention is a lami- 
nated body 3202 consisting of a plurality of laminated 
dielectric sheets and an inner layer of the laminated 
body includes an inner circuit (not shown) having input/ 
output terminals and an inner grounding electrode (not 
shown). 

[0209] On the sides of the laminated body 3202, an 
external electrode 3203 electrically connected to the in- 
put/output terminal of the inner circuit and an external 
electrode 3204 electrically connected to the inner 
grounding electrode are formed. The external electrode 

3203 electrically connected to the input/output terminal 
of the inner circuit is fomned in such a way that its height 
is smaller than the height of the external grounding elec- 
trode 3204 which is electrically connected to the inner 
grounding electrode. 

[0210] Furthermore, the external grounding electrode 

3204 is formed on the side of the laminated body 3202 
extending from the top surface to the bottom surface of 



the laminated body 3202. On the other hand, the exter- 
nal temiinal electrode 3203 is formed on the side of the 
laminated body 3202 extending from the middle part to 
the bottom surface. 
s [0211] Furthemriore, the upper area of the external 
temninal electrode 3203 includes a lead-out side elec- 
trode 3205 led out from the top surface of the laminated 
body 3202 and the lead-out side electrode 3205 is con- 
nected to the inner grounding electrode. 
10 [0212] Furthemnore, an extemal shield electrode 
3206 is provided on the top surface of the laminated 
body 3202 to which the external grounding electrode 
3204 and lead-out side electrode 3205 are connected. 
[0213] Having such a configuration, the laminated 
^5 electronic component according to the present invention 
can suppress deterioration of characteristics due to par- 
asitic components such as a conductance component 
or inductance component of the external terminal elec- 
trode electrically connected to the input/output temninal 
and has the effect of improving the shielding effect. 
[0214] By the way, the lead-out side electrode 3205 
need not always be connected to both the inner ground- 
ing electrode of the laminated body 3202 and the exter- 
nal shield electrode 3206, and can also be connected 
to only one of the inner grounding electrode or the ex- 
ternal shield electrode 3206 and electrically grounded. 
[0215] The number of external temninal electrodes, 
external grounding electrodes and lead-out side elec- 
trodes and the locations of the sides on which those 
electrodes are placed in this embodiment are not limited 
to those in Figure 1 4 and Figure 1 5, but can be arbitrarily 
adapted according to the layout and configuration of the 
inner circuit of the laminated body and Inner grounding 
electrode and any external electrode can be formed ex- 
tending at least from the bottom surface of the laminated 
body. 

[0216] Furthermore, this embodiment has been de- 
scribed to have one inner grounding electrode, but even 
if there is a plurality of inner grounding electrodes, it is 
possible to provide via holes in the laminated body to 
connect the inner grounding electrodes orconnectthem 
to the external grounding electrodes and thereby make 
those electrodes have the same potential, and increas- 
ing the number of inner grounding electrodes also leads 
to strengthening of grounding and improvement of the 
shielding effect. 

[0217] Furthemnore, this embodiment adopts a con- 
figuration that the external grounding electrodes 3104 
and 3204 to be connected to the inner grounding elec- 
trode are fomned extending from the top surface to the 
bottom surface of the laminated bodies 31 02 and 3202, 
but the present invention Is not limited to this and similar 
effects can be obtained if the heights of the external ter- 
minal electrodes 31 03 and 3203 connected to the input/ 
output terminals of the inner circuit are smaller than the 
heights of the external grounding electrodes 3104 and 
3204 connected to the inner grounding electrode. 
[021 8] However, it is desirable at this time that the ex- 
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ternal terminal electrode 31 03 or 3203 and the external 
grounding electrode 3104 or 3204 have approximately 
the same breadth. 

[0219] Furthermore, this embodiment has described, 
as an example, a dielectric sheet made of a crystal 
phase and glass phase having a specific inductive ca- 
pacity Er = 7 and dielectric loss tan 5 = 2.0 x 1 0'"*^. Similar 
effects can be obtained even if a dielectric sheet made 
of a crystal phase and glass phase having a specific in- 
ductive capacity = 5 to 1 0 is used. 
[0220] Furthemiore, similar effects can also be ob- 
tained even if a dielectric sheet whose main compo- 
nents are Bi203, Nb205 with a specific inductive capac- 
ity = 50 to 1 00 is used. 

[0221 ] The second grounding electrode of the present 
invention conresponds to the external grounding elec- 
trode 3104, etc. of the above-described embodiment, 
while the external terminal electrode of the present in- 
vention corresponds to the extemal temiinal electrode 
3103, etc. 

(Embodiment C2) 

[0222] Figure 1 6 shows a configuration of a laminated 
electronic component according to Embodiment C2 of 
the present invention. 

[0223] In Figure 16, the laminated electronic compo- 
nent 3301 according to Embodiment C2 of the present 
invention is a laminated body 3302 consisting of a plu- 
rality of laminated dielectric sheets and an inner layer of 

the laminated body includes an inner circuit (not shown) 
having input/output terminals and an inner grounding 
electrode (not shown). 

[0224] The dielectric sheet is made of a crystal phase 
and glass phase having a specific inductive capacity 
= 7 and dielectric loss tan 5 = 2.0x1 Q-^. 
[0225] On the sides of the laminated body 3302, an 
external input terminal electrode 3303a electrically con- 
nected to the input terminal of the inner circuit, an ex- 
ternal output terminal electrode 3303b electrically con- 
nected to the output terminal of the inner circuit and an 
external grounding electrode 3304 electrically connect- 
ed to the inner grounding electrode are formed. 
[0226] At this time, the external input terminal elec- 
trode 3303a and the external output terminal electrode 
3303b are formed in such a way that their heights are 
smaller than the height of the external grounding elec- 
trode 3304. 

[0227] Furthemiore, the external grounding electrode 
3304 is fomned on both sides of the extemal Input ter- 
minal electrode 3303a and external output terminal 
electrode 3303b, extending from the top surface to the 
bottom surface of the laminated body 3302. 
[0228] The extemal input terminal electrode 3303a is 
formed on the side of the laminated body 3302 extend- 
ing from the middle part to the bottom surface. The up- 
per area of the extemal input terminal electrode 3303a 
on the above-described side includes a lead-out side 



electrode 3305a led out from the top surface of the lam- 
inated body 3302 and the lead-out side electrode 3305a 
is connected to the inner grounding electrode. 
[0229] Furthemiore, the external output terminal elec- 

5 trode 3303b Is formed on the side of the laminated body 
3302 extending from the middle part to the bottom sur- 
face. The upper area of the extemal output tenminal 
electrode 3303b includes a lead-out side electrode 
3305b led out from the top surface of the laminated body 

10 3302 and the lead-out side electrode 3305b Is connect- 
ed to the inner grounding electrode. 
[0230] In the above-described configuration, the ex- 
ternal temriinal electrode 3303 and the external ground- 
ing electrode 3304 are assumed to have approximately 

15 the same breadth. 

[0231] Figure 17 is an exploded perspective view of 
the laminated electronic component 3301 shown in Fig- 
ure 16. 

[0232] As shown in Figure 1 7, the laminated electron- 
20 ic component 3301 consists of dielectric layer 3401 to 
dielectric layer 3408 placed one atop another in num- 
bering order. The dielectric layer 3401 is provided with 
an Inner grounding electrode 3409 and the dielectric lay- 
er 3402 is provided with a capacitor electrode 3410. 
25 [0233] Furthermore, the dielectric layer 3403 is pro- 
vided with a strip line 341 1 and a strip line 3412 and are 
connected at a con nectlon point 341 3. The dielectric lay- 
ers 3404, 3405, 3406 and 3407 are provided with a ca- 
pacitor electrode 3414, an inner grounding electrode 
30 341 5, a capacitor electrode 341 6 and an inner ground- 
ing electrode 341 7 respectively. 
[0234] Furthemiore, the capacitor electrode 3410 is 
connected to a connection point 3418 of the strip line 

3411 through a via hole 3501 and the capacitor elec- 
ts trode 3414 is connected to the connection point 3413 

through a via hole 3502. 

[0235] Furthermore, the capacitor electrode 3416 is 
connected to a connection point 3419 of the strip line 

3412 through a via hole 3503. 

40 [0236] Furthermore, the inner grounding electrodes 
3415 and 3417 are connected to the inner grounding 
electrode 3409 through the external grounding elec- 
trode 3304 fomned on the side of the laminated electron- 
ic component. Furthenmore, with regard to the input ter- 
minal of the inner circuit, one end of the strip line 341 1 
is led out to the end face of the laminated electrontccom- 
ponent and connected to the external input terminal 
electrode 3303a fomned on the side of the laminated 
electronic component. 

50 [0237] On the other hand, with regard to the output 
terminal of the inner circuit, one end of the strip line 341 2 
Is led out to the end face of the laminated electronic com- 
ponent and connected to the external input terminal 
electrode 3303b fomned on the side of the laminated 

55 electronic component. 

[0238] Furthermore, the inner grounding electrode 
3417 is connected to the lead-out side electrode 3305a 
and the lead-out side electrode 3305b. However, for 
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simplicity in the above-described explanation, the posi- 

tions of via holes in the figure are schematically ex- 
pressed with dotted line on the exploded perspective 
view in principle. 

[0239] Figure 18 is an equivalent circuit of the lami- 
nated electronic component in Figure 17 and the ele- 
ments that con*espond to those in Figure 17 are as- 
signed the same reference numerals. A capacitance CI 
is formed between the capacitor electrode 341 0 and in- 
ner grounding electrode 3409 and a capacitance C2 is 
fomned between the capacitor electrode 3414 and 
grounding electrode 3415. 

[0240] Furthermore, a capacitance C3 is fomried be- 
tween the capacitor electrode 341 6 and grounding elec- 
trode 3417 and inductances L1 and L2 are formed of 
strip lines 3411 and 3412 respectively. LI is connected 
in series with the external input terminal electrode 3303a 
and CI is connected in parallel with the external input 
terminal electrode 3303a and L2 is connected in series 
with the external output terminal electrode 3303b and 
C3 is connected in parallel with the external output ter- 
minal electrode 3303b. 

[0241] Furthermore, connecting LI and L2 in series 
and C2 in parallel at the connection point 3413 consti- 
tutes a low bandpass type filter with 5 elements. 
[0242] By adopting the above-described configura- 
tion, the laminated electronic component according to 
Embodiment C2 of the present invention can suppress 
deterioration of characteristics due to parasitic compo- 
nents such as a conductance component or inductance 
component of the external input terminal electrode 
3303a electrically connected to the input terminal of the 
Inner circuit and the external output terniinal electrode 
3303b electrically connected to the output terminal of 
the inner circuit and at the same time improve the shield- 
ing effect of the external electrodes 3304 placed on both 
sides of the external input terminal electrode 3303a and 
the external output terniinal electrode 3303b, thereby 
suppressing deterioration of characteristics due to spa- 
tial electric coupling. 

[0243] In the laminated electronic component 3301 of 
this embodiment, as shown in Figure 19, it is also pos- 
sible to place the external shield electrode 3602 on the 
top surface of the laminated body 3302. In this case, the 
shielding effect of the laminated electronic component 
3301 is improved. 

[0244] By the way, as shown in Figure 19, it is also 
possible to adopt a configuration so that the lead-out 
external electrodes 3305a and 3305b are connected to 
the external grounding electrodes 3304 which are elec- 
trically connected to the inner grounding electrode by 
means of connection electrodes 3601a and 3601b. In 
this case, the shielding effect is expected to improve fur- 
ther. 

[0245] In this embodiment, as shown in Figure 16, it 
is desirable that distances W2 and W3 between the ex- 
ternal terminal electrode 3303a and the external 
grounding electrodes 3304 placed on both sides be 



equal to or greater than the electrode width of the 

external terminal electrode 3303a. 
[0246] Furthemnore, the same applies to the relation- 
ship between distances Wg' and W3' between the exter- 

5 nal terminal electrode 3303b and the external grounding 
electrodes 3304 placed on both sides and the electrode 
width W^' of the externa! terminal electrode 3303b. 
[0247] The number of external terniinal electrodes, 
external grounding electrodes and lead-out side elec- 

10 trodes and the locations of the sides on which those 
electrodes are placed are not limited to this , but can be 
adapted according to the inner circuit of the laminated 
body and inner grounding electrode and any external 
electrode can be fomied extending at least from the bot- 

15 tom surface of the laminated body. 

[0248] Furthemnore, this embodiment has described 
the inner circuit as a low bandpass type filter, but can 
be a different circuit configuration and there can be a 
plurality of inner circuits instead of one. 

20 [0249] Furthermore, this embodiment has described 
the inner grounding circuit as a single circuit, but even 
if there is a plurality of inner grounding electrodes, it is 
only necessary to keep them at the same potential by 
connecting them through via holes in the laminated body 

25 or connecting them using the external grounding elec- 
trodes, and increasing the number of inner grounding 
electrodes also leads to the increase of grounding 
strength and improvement of the shielding effect. 
[0250] The lead-out side electrodes 3305a and 3305b 

30 need not always be connected to the inner grounding 
electrode of the laminated body 3302 if they are at least 
connected to the external shield electrode 3206 and 
electrically grounded. 

[0251] This embodiment has described, as an exam- 

35 pie of the dielectric layer 3401 to dielectric layer 3408, 
a dielectric sheet made of a crystal phase and glass 
phase having a specific inductive capacity = 7 and 
dielectric loss tanS=2.0x10*'*. Similar effects can also 
be obtained even if a dielectric sheet made of a crystal 

40 phase and glass phase having a specific inductive ca- 
pacity Er = 5 to 10 is used. Furthermore, similar effects 
can also be obtained even if a dielectric sheet whose 
main components are Bi203, Nb205 with a specific in- 
ductive capacity e,. = 50 to 1 00 is used. 

45 [0252] An example of the first shield electrode accord- 
ing to claim 11 of the present invention con-esponds to 
the inner grounding electrode 3409 of the above-de- 
scribed embodiment, while an example of the second 
shield electrode of the present invention corresponds to 

50 the inner grounding electrode 341 7. 

(Embodiment C3) 

[0253] Figure 20 shows a laminated electronic com- 
55 ponent according to Embodiment C3 of the present in- 
vention. 

[0254] In Figure 20, the laminated electronic compo- 
nent 3701 according to Embodiment C3 of the present 
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Invention is a laminated body 3702 consisting of a plu- 
rality of laminated dielectric sheets and an inner layer of 
the laminated body includes an inner circuit (not shown) 
having input/output terminals and an inner grounding 
electrode (not shown) . 

[0255] The dielectric sheet is made of a crystal phase 
and glass phase having a specific inductive capacity 
= 7 and dielectric loss tan 5 = 2.0 x lO*'*. On the sides 
of the laminated body 3702, an external input terminal 
electrode 3703a electrically connected to the input ter- 
minal of the Inner circuit, an external output tenninal 
electrode 3703b electrically connected to the output ter- 
minal of the Inner circuit and an external grounding elec- 
trode 3704 electrically connected to the inner grounding 
electrode are formed. 

[0256] At this time, the extemal Input terminal elec- 
trode 3703a and the extemal output terminal electrode 
3703b are fomned in such a way that their heights are 
smaller than the height of the extemal grounding elec- 
trode 3704. 

[0257] Furthermore, the extemal input temilnal elec- 
trode 3703a and the external output temninal electrode 
3703b are placed on the same side of the laminated 
body 3702 and the external grounding electrode 3704 
is placed for connection with the external input tenninal 
electrode 3703a and the external output tenninal elec- 
trode 3703b. 

[0258] The extemal grounding electrode 3704 is 
formed extending from the top surface to the bottom sur- 
face of the laminated body 3702. The extemal input ter- 
minal electrode 3703a is fonned on the side of the lam- 
inated body 3702 extending from the middle part to the 
bottom surface. 

[0259] The upper area of the external input terminal 
electrode 3703a includes a lead-out side electrode 
3705a led out from the top surface of the laminated body 
3702 and the lead-out side electrode 3705a is connect- 
ed to the inner grounding electrode. 
[0260] Furthermore, the external output temninal elec- 
trode 3703b is formed on the side of the laminated body 
3702 extending from the middle part to the bottom sur- 
face. The upper area of the external output terminal 
electrode 3703b includes a lead-out side electrode 
3705b led out from the top surface of the laminated body 
3702 and the lead-out side electrode 3705b is connect- 
ed to the inner grounding electrode. 
[0261] In the above-described configuration, the ex- 
ternal terminal electrode 3703, the external grounding 
electrode 3704 and the lead-out side electrode 3705 are 
assumed to have approximately the same breadth. 
[0262] By adopting the above-described configura- 
tion, the laminated electronic component according to 
Embodiment C3 of the present invention can secure iso- 
lation between the external input terminal electrode 
3703a and the external output terminal electrode 3703b 
even if the external input terminal electrode 3703a and 
the external output temilnal electrode 3703b are placed 
on the same side of the laminated body 3702. 



[0263] Furthermore, It Is also possible to adopt a con- 
figuration that the lead-out side electrodes 3705a and 
3705b are connected to the extemal grounding elec- 
trodes 3704 which is electrically connected to the inner 
5 grounding electrode by means of connection electrode 

3706. In this case, the shielding effect Is expected to be 
improved further. 

[0264] Furthemriore, the external grounding electrode 
3704 or the lead-out side electrodes 3705a and 3705b 
10 can also be connected to the external shield electrode 

3707. In this case, not only securing of isolation but also 
an improvement of the shielding effect can be expected. 
[0265] It is desirable that distances between the ex- 
ternal input tenninal electrode 3703a electrically con- 
's nected to the input terminal of the inner circuit, the ex- 
ternal output tenninal electrode 3703b electrically con- 
nected to the output tenninal of the inner circuit and the 
extemal grounding electrode 3704 electrically connect- 
ed to the inner grounding electrode be equal to or great- 
er than the electrode widths of the external input tenni- 
nal electrode 3703a and the external output terminal 
electrode 3703b. 

[0266] This embodiment adopts a configuration that 
the extemal Input tenninal electrode 3703a and the in- 
ner circuit are placed on the same side of the laminated 
body 3702, but the present Invention is not limited to this 
and even if a plurality of external terminal electrodes of 
the Inner circuit is placed on the same side, similar ef- 
fects can be obtained if an external grounding electrode 
is placed between the external tenninal electrodes. 
[0267] The number of external terminal electrodes, 
external grounding electrodes and lead-out side elec- 
trodes and the locations of the sides on which those 
electrodes are placed are not limited to this, but can be 
adapted according to the inner circuit of the laminated 
body and inner grounding electrode and the present in- 
vention is applicable if some terminal or external elec- 
trode is formed at least extending from the bottom sur- 
face of the laminated body. 

[0268] Furthemnore, this embodiment has described 
the Inner grounding electrode as a single electrode, but 
even if there is a plurality of inner grounding electrodes, 
it is only necessary to keep them at the same potential 
by connecting them through via holes in the laminated 
body or connecting them using the external grounding 
electrodes and increasing the number of inner ground- 
ing electrodes also leads to the increase of the ground- 
ing strength and Improvement of the shielding effect. 
[0269] The lead-out side electrodes 3705a and 3705b 
need not always be connected to the Inner grounding 
electrode of the laminated body 3302 if they are at least 
connected to the external shield electrode 3707 and 
electrically grounded. 

[0270] This embodiment has described, as an exam- 
ple of the dielectric layer 3101 to dielectric layer 3108, 
a dielectric sheet made of a crystal phase and glass 
phase having a specific Inductive capacity e, = 7 and 
dielectric loss tan &=2.0x10-f Similar effects can also 
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be obtained even if a dielectric sheet made of a crystal 
phase and glass phase having a specific inductive ca- 
pacity Er = 5 to 1 0 Is used. 

[0271] Furthermore, similar effects can also be ob- 
tained even if a dielectric sheet whose main compo- 
nents are BigOa. Nb205 with a specific inductive capac- 
ity = 50 to 100 is used. Furthermore, the number of 
dielectric layers is not limited to this, either. 
[0272] Furthermore, the extemal grounding elec- 
trodes 31 04, 3204, 3304 and 3704 connected to the in- 
ner grounding electrode explained in Embodiments CI 
to C3 can also be an external electrode 3803a buried in 
the laminated body 3802 in the laminated electronic 
component 3801 as shown in Figure 21A, constructed 
by perforating a hole In the laminated body 3802 using 
a drill, etc. and applying an conductive material or plat- 
ing, etc. after the laminated body 3802 is fonned. 
[0273] Furthermore, as shown in Figure 21 B, the ex- 
ternal grounding electrodes 31 04, 3204, 3304 and 3704 
can also be an extemal electrode 3803b buried in the 
laminated body 3802 In the laminated electronic com- 
ponent 3801, constructed by fonning an electrode pat- 
tern by printing, etc. on the dielectric sheets that malce 
up the laminated body 3802. 

[0274] Furthermore, the extemal grounding elec- 
trodes 3104, 3204, 3304 and 3704 connected to the in- 
ner grounding electrode explained in Embodiments C1 
to C3 can also be an external electrode 3803c as shown 
in Figure 21 C constructed outside the laminated body 
3802 in the laminated electronic component 3801 by ap- 
plying a conductive material such as silver paste after 
the laminated body 3802 Is formed. 
[0275] By the way, the external electrode 3803c has 
a fomn wrapping around the top surface of the laminated 
body 3802, but this can also be applied only to the side 
of the laminated body 3802. 

[0276] The external tenninal electrodes 3103, 3203, 
3303a, 3303b, 3703a and 3703b connected to the input/ 
output terminals of the inner circuit are formed in the 
same way as for the external electrodes 3803a, 3803b 
and 3803c in Figure 21 A to Figure 21 C. However, they 
are different in a configuration that the heights of the ex- 
ternal terminal electrodes 3103, 3203, 3303a, 3303b, 
3703a and 3703b are smaller than the heights of the 
external grounding electrodes 3104, 3204, 3304 and 
3704. 

[0277] Furthemnore, the lead-out side electrodes 
3205, 3305a, 3305b, 3705a and 3705b, and the connec- 
tion electrodes 3601a, 3601b and 3706 are fonned in 
the same way as for the extemal electrodes 3803a, 
3803b and 3803c in Figure 21 A to Figure 21 C. 
[0278] However, they are different in a configuration 
that the heights of the lead-out side electrodes 3205, 
3305a, 3305b, 3705a and 3705b, and the connection 
electrodes 3601a, 3601b and 3706 are smaller than the 
heights of the external grounding electrodes 3104. 
3204. 3304 and 3704. 

[0279] Furthennore, the laminated electronic compo- 



nents explained in Embodiments CI to C3 can also have 
a configuration that electronic part chips such as semi- 
conductors, surface acoustic wave filters are Integrated 
Into a laminated body. 

5 [0280] When used for a communication device, the 
laminated electronic components explained in Embodi- 
ments CI to C3 can reduce the areas of tenminals and 
reduce coupling with the patterns on the substrates or 
Improved Isolation between Input and output has the ef- 

10 feet of preventing Inputs of unnecessary signals and Im- 
proving performance. 

[0281 ] It is an object of the laminated electronic com- 
ponent in the above-described configuration of the 
present Invention to provide a laminated electronic com- 

is ponent capable of suppressing deterioration of charac- 
teristics due to parasitic components such as a conduct- 
ance component or inductance component by lowering 
the heights of the external temiinal electrodes connect- 
ed to the input/output terminal of at least one inner circuit 

20 compared the height of the external grounding electrode 
connected to the Inner grounding electrode. 
[0282] Furthemnore, It is another object of the present 
invention to provide a laminated electronic component 
capable of reducing spatial coupling between the exter- 

25 nal terminal electrodes by placing external grounding 
electrodes connected to at least one Inner grounding 
electrode between a plurality of external terminal elec- 
trodes connected to the Input/output terminals of at least 
one inner circuit. 

30 [0283] As described above, the laminated electronic 
component of the present invention Is a laminated elec- 
tronic component comprising a laminated body Integrat- 
ing a plurality of dielectric sheets placed one atop an- 
other, at least one inner circuit provided with input/out- 

35 put terminals and at least one inner grounding electrode 
in the inner layer of the above-described laminated 
body, wherein the Input/output terminal of the above-de- 
scribed inner circuit is electrically connected to the ex- 
ternal tenninal electrode formed on the side of the 

40 above-described laminated body, the above-described 
inner grounding electrode Is electrically connected to 
the external grounding electrode formed on the side of 
the above-described laminated body, the above-de- 
scribed extemal terminal electrodes are lower than the 

45 above-described external grounding electrodes, thus 
suppressing deterioration of characteristics due to par- 
asitic components such as a conductance component 
or Inductance component. 

[0284] The above-described Embodiments B1 and 
50 B2 have described the case where the end face elec- 
trodes 107a and 107b, etc., have the same height as 
that of the grounding electrodes 106b and 106e, etc., 
but it Is also possible to combine above-described em- 
bodiments with any one of Embodiments CI to 03 to 
55 have a configuration with both electrodes having differ- 
ent heights as shown in Figure 12 and Figure 13. 
[0285] Here, Figure 12 is an exploded perspective 
view to illustrate an example of applying the configura- 
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tion of above-described Embodiment C1 to the config- 
uration of above-described Embodiment B1. 
[0286] The configuration in Figure 12 is the same as 
the configuration in Figure 8 except that the end face 
electrodes 21 1 7a and 21 1 7b have different heights. The 
upper edges of the end face electrodes 2117a and 
21 1 7b are connected to the capacitor electrodes 21 04a 
and 2104b respectively. 

[0287] In addition to an improvement of grounding 
strength, this configuration can suppress the generation 
of parasitic components such as a conductance compo- 
nent or inductance component in the end face elec- 
trodes 21 1 7a and 21 1 7b, and therefore has the effect of 
providing a laminated electronic component with excel- 
lent high frequency characteristics. 
[0288] On the other hand, Figure 13 Is an exploded 
perspective view to illustrate an example of applying the 
configuration of above-described Embodiment C2 to the 
configuration of above-described Embodiment B1 . 
[0289] The configuration in Figure 1 3 is the same as 
the configuration in Figure 12 except that the additional 
end face electrodes 2117c and 211 7d are formed and 
that the second shield electrode 2102b has a different 
shape. The lower edges of the end face electrodes 
21 1 7c and 211 7d are connected to one connection elec- 
trode 2112c and the other connection electrode 211 2d 
of the second shield electrode 21 02b respectively. 
[0290] Such a configuration produces similar effects 
to those explained In Figure 13. 
[0291] The above-described embodiment of the lam- 
inated electronic component of the present invention 
has described the case where the laminated electronic 
component is constructed as a laminated filter having 
five dielectric layers, but the present invention is not lim- 
ited to this and can also have the following configuration, 
for example. 

[0292] That is, the laminated electronic component in 
this case can be at least a laminated electronic compo- 
nent comprising: 

a dielectric layer A provided with a first shield elec- 
trode on one principal plane, 
a dielectric layer B which is directly or indirectly 
placed on the above-described dielectric layer A 
and provided with a second shield electrode on the 
other principal plane, 

a dielectric layer D whose at least one principal 
plane is exposed outside, 
a dielectric layer B including an Inner circuit, placed 
between the above-described dielectric layer Band 
the above-described dielectric layer D, and 
a first grounding electrode provided on the other 
principal plane of the above-described dielectric 
layer A or the above-described one main plain of 
the above-described dielectric layer D, 

wherein at least one of the above-described die- 
lectric layer A and the above-described dielectric layer 



D is provided with via holes, 

the above-described first shield electrode and the 
above-described second shield electrode are electrical- 
ly connected, 

5 the above-described first grounding electrode and 

the above-described first shield electrode are electrical- 
ly connected through via holes provided on the above- 
described dielectric layer A or the above-described first 
grounding electrode and the above-described second 

10 shield electrode are electrically connected through via 
holes provided on the above-described dielectric layer 
D. 

[0293] Therefore, the laminated electronic compo- 
nent of the present invention is not limited to the above- 
15 described embodiments in the number of dielectric lay- 
ers, type of electronic parts, locations of the dielectric 
layers on which via holes are placed and other configu- 
rations. 

[0294] The above-described embodiment of the lam- 
inated electronic component of the present Invention 
has described the case where the first and second 
shield electrodes are provided, but the present Invention 
is not limited to this and the second shield electrode can 
be excluded, for example. 

[0295] The configuration In this case is basically the 
same as the configuration shown in Figure 8 except that 
the fourth dielectric layer 21 Old does not exist In the 
configuration of the laminated electronic component ex- 
plained in above-described Embodiment B1 . 
[0296] Thus , the laminated electronic component in 
this case comprises a dielectric layer A with a first shield 
electrode provided on one principal plane, a dielectric 
layer D with at least one principal plane exposed out- 
side, a dielectric layer B which is placed between the 
above-described dielectric layer A and the above-de- 
scribed dielectric layer D and includes an inner circuit 
and a first grounding electrode provided on the other 
principal plane of the above-described dielectric layer 
A, wherein the above-described dielectric layer A Is pro- 
vided with via holes, and the above-described first 
grounding electrode and the above-described first 
shield electrode are electrically connected through the 
via holes provided on the above-described dielectric lay- 
er A. 

[0297] As described in the above-described Embodi- 
ment B1 , this configuration can secure a sufficient area 
of the grounding electrode and has the effect of increas- 
ing the grounding strength with respect to the mother- 
board. 

[0298] Since the first shield electrode is provided be- 
tween the inner circuit of the laminated electronic com- 
ponent and the motheri^oard, it goes without saying that 
it is possible to secure the shielding function between 
the above-described inner circuit and the circuit on the 
motherboard side in the same way as the conventional 
configuration. 

[0299] As apparent from the above-described expla- 
nations, the laminated electronic component of the 
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present Invention has advantages such as suppressing 

deterioration of characteristics due to parasitic compo- 
nents and improving isolation between shield and exter- 
nal electrodes. 

[0300] Furthermore, when used as a laminated filter, 
etc. handling an input signal of 1 GHz or higher, the lam- 
inated electronic components of the above-described 
embodiments have the effect of further suppressing de- 
terioration of high frequency characteristics of a filter cir- 
cuit, etc., that is, characteristics of selecting frequencies 
in a high frequency area. 

[0301] As apparent from the above-described expla- 
nations, the present invention has advantages such as 
sufficiently securing the grounding electrode and in- 
creasing grounding strength. 

[0302] The present invention also has an advantage 
of having excellent selectivity of frequencies in a high 
frequency area. 

INDUSTRIAL APPLICABILITY 

[0303] As described above, when applied to a lami- 
nated filter, etc. handling an input signal of 1 GHz or 
higher, the configuration of the present invention can 
suppress deterioration of high frequency characteristics 
of a filter circuit, etc., that is, characteristics of selecting 
frequencies in a high frequency area. 



Claims 

1 . A laminated electronic component comprising: 

a dielectric layer A provided with a first shield 
electrode on one principal plane; 
a dielectric layer C which is a dielectric layer 
indirectly placed above said dielectric layer A, 
provided with a second shield electrode on one 
principal plane; 

a dielectric layer D whose at least one principal 
plane is exposed outside; 
a dielectric layer B which is placed between 
said dielectric layer A and said dielectric layer 
C, and includes an inner circuit; and 
a first grounding electrode provided on the oth- 
er principal plane of said dielectric layer A or 
said one principal plane of said dielectric layer 
D, 

wherein a via hole is provided in at least one 
of said dielectric layer A or said dielectric layer D, 

said first shield electrode and said second 
shield electrode are electrically connected, and 

said first grounding electrode and said first 
shield electrode are electrically connected through 
via holes provided on said dielectric layer A or said 
first grounding electrode and said second shield 
electrode are electrically connected through via 



holes provided on said dielectric layer D. 

2. The laminated electronic component according to 
claim 1 , comprising an end face electrode provided 

s on one side of said laminated electronic component 
to electrically connect said first shield electrode and 
said second shield electrode. 

3. The laminated electronic component according to 
claim 2, wherein said dielectric layer B includes a 
resonator electrode as said inner circuit, 

said laminated electronic component is pro- 
vided with a first tenminal electrode connected to 
said resonator electrode, 

said end face electrode is a second grounding 
electrode to be connected to a predetemiined 
grounding surface on a substrate on which said 
laminated electronic component Is to be mounted, 
and 

20 said first terminal electrode is provided on 

sides of said dielectric layer A to dielectric layer D 
sun'ounded by said second grounding electrode or 
electrically connected to said second grounding 
electrode. 

25 

4. The laminated electronic component according to 
claim 3, wherein said dielectric layer B further in- 
cludes a coupling electrode as said inner circuit, 
facing part of said resonator electrode, 

30 said laminated electronic component is pro- 

vided with a second terminal electrode connected 
to said coupling electrode, and 

said second tenminal electrode is (1) formed 
on said other principal plane of said dielectric layer 

35 A and/or said one principal plane of dielectric layer 
D in such a way that said second temiinal electrode 
is not electrically connected to said first grounding 
electrode, and (2) electrically connected to said 
coupling electrode through a via hole different from 

40 said via hole. 

5. The laminated electronic component according to 
claim 3, wherein said resonator electrode is con- 
structed of a transmission line. 

45 

6. The laminated electronic component according to 
claim 1 , wherein said first grounding electrode is 
fomied like either a mesh, band or spider's web. 

50 7. The laminated electronic component according to 
claim 4, wherein said coupling electrode is con- 
structed of a transmission line. 

8. The laminated electronic component according to 
55 claim 4, wherein said coupling electrode is an inter- 
stage coupling capacitor electrode constructed of a 
transmission line. 
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9. A laminated duplexer comprising: 

a transmission filter using the laminated elec- 
tronic component according to claim 7; and 
a reception filter using the laminated electronic 
component according to claim 8. 

10. A communication device comprising: 

a laminated filter using the laminated electronic 
component according to claim 1 ; and/or 
the laminated duplexer according to claim 9. 

11. The laminated electronic component according to 
claim 2, comprising an external temiinal electrode 
which is connected to said inner circuit and has a 
first height from the bottom surface to the top sur- 
face of said laminated electronic component, 

wherein said end face electrode (1) Is a sec- 
ond grounding electrode to connect to a predeter- 
mined grounding surface of a substrate on which 
said laminated electronic component is to be 
mounted and (2) has a second height from the bot- 
tom surface to the top surface of said laminated 
electronic component, and 

said first height is different from said second 
height. 

12. The laminated electronic component according to 
claim 11 , wherein said first height from the bottom 
surface of said laminated body of said external ter- 
minal electrode is smaller than said second height 
from the bottom surface of said laminated body of 
said second grounding electrode. 

13. The laminated electronic component according to 
claim 12. wherein said second grounding electrode 
is provided extending from the top surface to the 
bottom surface of said laminated body. 

14. The laminated electronic component according to 
claim 11, comprising an extemal shield electrode 
connected to said second grounding electrode, 

wherein said external shield electrode is pro- 
vided on the top surface of said laminated body. 

15. The laminated electronic component according to 
claim 1 1 , comprising a lead-out side electrode con- 
nected to said shield electrode. 

wherein said lead-outside electrode is provid- 
ed extending at least from the top surface of said 
laminated body to the area on the side of said lam- 
inated body where said external terminal electrode 
is formed, and 

the part provided on the side of said laminated 
body is placed higher than said external terminal 
electrode viewed from the bottom surface of said 
laminated body. 



16. The laminated electronic component according to 
claim 11, wherein said lead-out side electrode is 
connected to said external shield electrode. 

5 17. The laminated electronic component according to 
claim 1 1 . wherein said second grounding electrodes 
are placed on both sides of said extemal terminal 
electrode. 

10 18. The laminated electronic component according to 
claim 11 , comprising a plurality of said external ter- 
minal electrodes, 

wherein said second grounding electrode is 
placed between said extemal temnlnal electrodes. 

15 

19. The laminated electronic component according to 
claim 15. 1 7 or 1 8, wherein said lead-out side elec- 
trode Is connected to at least one of said second 
grounding electrodes. 

20 

20. The laminated electronic component according to 
claim 1 7 or 1 8. wherein the distance between said 
external terminal electrode and said second 
grounding electrode placed next to said external 

25 terminal electrode is equal to or greater than the 
electrode width of said extemal terminal electrode. 

21. The laminated electronic component according to 
claim 11, wherein said external terminal electrode 

30 and said second grounding electrode are buried In 
said laminated body or exposed outside said lami- 
nated body. 

22. The laminated electronic component according to 
35 claim 11, wherein said dielectric layer includes a 

crystal phase and glass phase, 

said crystal phase includes at least one of 
AI2O3, MgO, SIO2 and ROq (R Is at least one ele- 
ment selected from La, Ce, Pr, Nd, Sm and Gd, and 
40 a is a numerical value stoichiometrically determined 
according to the valence of said R). 

23. The laminated electronic component according to 
claim 11, wherein said dielectric layer includes 

45 61203, NbgO^ as main components. 

24. A communication device, characterized by using 
the laminated electronic component according to 
claim 11. 



50 

25. The laminated electronic component according to 
claim 1 , wherein comprising a via hole that pene- 
trates the whole or part of said dielectric layer B and 
said dielectric layer C to electrically connect said 

55 fjrst shield electrode and said second shield elec- 
trode. 

26. A laminated electronic component comprising: 
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a laminated body that integrates a plurality of 
laminated dielectric sheets; 
an inner circuit provided on the principal plane 
of a plurality of dielectric sheets within said lam- 
inated body; 

a grounding electrode provided on the principal 
plane of a plurality of dielectric sheets within 
said laminated body; 

a first via hole that penetrates the whole or part 
of said laminated body and electrically con- 
nects the grounding electrodes provided on the 
principal plane of said plurality of dielectric 
sheets; 

a second via hole that penetrates the whole or 
part of said laminated body and electrically con- 
nects the inner circuits provided on the principal 
plane of saidplurality of dielectric sheets; and 
an input terminal and output tenminal electrical- 
ly connected to said second via hole, 

wherein at least one of said grounding elec- 
trodes is provided as an exposed grounding elec- 
trode which is exposed outside from the principal 
plane of the dielectric sheet in bottom layer and/or 
top layer of said dielectric layer, and 

said input electrode and said output electrode 
are provided on both sides of said exposed ground- 
ing electrode on the same plane as the plane on 
which said exposed grounding electrode Is provid- 
ed. 

27. The laminated electronic component according to 
claim 26, wherein said grounding electrodes other 
than said exposed grounding electrode have no ex- 
posed parts outside said laminated electronic com- 
ponent. 

28. The laminated electronic component according to 
claim 26, wherein said plurality of dielectric sheets 
has at least a first dielectric sheet and second die- 
lectric sheet, 

said plurality of grounding electrodes has at 
least a first grounding electrode provided on the 
principal plane of said first dielectric sheet and a 
second grounding electrode provided on the princi- 
pal plane of said second dielectric sheet, 

said second dielectric sheet is placed be- 
tween said first grounding electrode and said sec- 
ond grounding electrode, and 

said first via hole at least penetrates said first 
dielectric sheet and/or said second dielectric sheet 
and electrically connects said first and second 
grounding electrodes. 

29. The laminated electronic component according to 
claim 28, wherein said second dielectric sheet is 
provided in a layer superior to said first dielectric 
sheet. 



30. The laminated electronic component according to 
claim 29, wherein at least one dielectric sheet with 
said inner circuit provided on the principal plane is 
placed between said first dielectric sheet and said 

5 second dielectric sheet. 

31. The laminated electronic component according to 
claim 29, wherein said first dielectric sheet and said 
second dielectric sheet are directly laminated to- 

10 gether. 

32. The laminated electronic component according to 
claim 26, wherein said plurality of dielectric sheets 
includes at least a third dielectric sheet, 

15 said plurality of grounding electrodes includes 

at least a third grounding electrode provided on the 
principal plane of said third dielectric sheet, and 

said first via hole at least penetrates said third 
dielectric sheet and electrically connects said third 
20 dielectric sheet and said exposed grounding elec- 
trode. 

33. The laminated electronic component according to 
claim 32, wherein at least one dielectric sheet with 

25 said inner circuit provided on the principal plane is 
placed between said third dielectric sheet and said 
dielectric sheet provided with said exposed ground- 
ing electrode. 

30 34. The laminated electronic component according to 
claim 32, wherein said third dielectric sheet and the 
dielectric sheet provided with said exposed ground- 
ing electrode constitute the same dielectric sheet. 

35 35. The laminated electronic component according to 
claim 26, wherein said dielectric sheet has a thick- 
ness of 5 to 50|i.m. 

36. The laminated electronic component according to 
40 claim 26, wherein said dielectric sheet is made of 

at least a crystal phase and a glass phase, 

said crystal phase contains at least one of 
AI2O3, MgO, Si02 and ROg (R is at least one ele- 
ment selected from La, Ce, Pr, Nd, Sm and Gd, and 
45 a is a numerical value stoichiometrically detemnined 
according to the valence of said R). 

37. The laminated electronic component according to 
claim 26, wherein said dielectric sheet contains 

50 BisOa and NbgOg. 

38. A high frequency radio device, mounting the lami- 
nated electronic component according to any one 
of claim 26 to claim 37. 
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39. A laminated electronic component comprising: 

a dielectric layer A provided with a first shield 

23 



20 



45 EP 1267 438 A1 

electrode on one principal plane; 
a dielectric layer D whose at least one principal 
plane Is exposed outside; 
a dieiectric layer B which is placed between 
said dielectric layer Aand said dielectric layer 
D and includes an inner circuit; and 
a first grounding electrode provided on the oth- 
er principal plane of said dielectric layer A, 

wherein a via hole Is provided in said dielectric 
layer A, and 

said first grounding electrode and said first 
shield electrode are electrically connected through 
said via hole provided on said dielectric layer A. 
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